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PexoMennaimn conepmaT OCHOPHHE MNOJOMEHMA MO HATYDHHM ofcAenoBa-—
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IPEJACIIOBHE

Hacrosmme PexoMenmaumu comepmaT MeTogMyeckue YKA3AHHA MO NpoBe-
JOHMD O0CAEROBAHMA WeNe3008TOHHHX KOHCTDYKLMR 1py SKCAAYATAIMH B
Ar'DOCCHBHHX CpeJlaX, MO OIeHKe KOPPO3MOHHHX MNMOBpPeXUEHH B MOMEHT 00—
CAEeNOBAHUA KOHCTPYKRLMR M NMPOrHO3HPOBAHMD MX BKCIIYATAIMOHHON Hanen—
HOCTH Ha 00oJiee OTRANGHHHE CPOKM,

Pexomennatmu no3BoNAT YHVPHIMPOBATL TIDHEMH TIpOBeneHuA olciend -
BaHK#t K NOAXONH XK PACUOTHHM OUEHKaM, MOJAYUYMTh Colbmee KOJHYeCTBO
COMOCTABHMHX JIAHHHX [0 MaTepHaiaM obciaenoBaHui ¥ BHPAGOTATH ENKHYD
CUCTEMY XDUTEPUEB NO JAUATHOCTUKE COCTOSHUA MeAe3066TOHHHX KOHCTDYK=-
1Mfl.

Pexomexnaimu paspadorand HUMED occrpoa CCCP (n-p Texu. H a y K
E.A.'yaeeB, xangunaTe rexu.Hayk M.I'.bByaraxosa, B.U.Arangxanos,
M.U.Cy66orrmu, wrm. H.B.CaBuuru#t) npu ywacrum Hpkyrcxoro nosamrexmu-
yeckoro uHceTMTyra Munbysa PCICP (kamn.rexH.nayx B.U.lluuyc), Xapp-
xoscxoro lpomcrpottiinpoerra I'ocerpos CCCP (xanp.rexi.nHayx H.H,3ac-
nasckuft) , Hillposcrpoa Huunpomcrpos CCCP (kamn.rexu.Hayk B.B.flxop -
J6B) C YUETOM METONKKH HATYPHHX HCCAENOBAHHIA, MPELRNMOMEHHOR KHCTHUTY-
rod MHYEPH CPP coBmecTHO ¢ apyrumy crTpaHamu-uneHamu COB u "Merommu-

YECKHUX peKoMeHpaimit no o6caenopaHNd KOPPOMMOHHOIO COCTOAHMA apua-
TYPH M 38KJIAIHHX feTakelt B mene3o0eTOHHHX KoHCTpyrumax"™ (M.,I1978).

Bce 3amevanua M npefsiONEHHA IO COAEPRAHMD HACTOAUMX PexomeHna-
it npocuM Hanpasaarh B HAMED no ampecy: 109389, Mockpa, Z-a HucTH-
TYyTCKAA yA., R.O.

Avpexma HAMADL



I. ORIME NOJOXEHHA

I.1. Hacrosmue PeromeHnaimmu cocrabmeHw B passurue Heroguueckxoro
MaTepuasia no craHgaprusamuu COB MM?7.83 "llpwsimmnu AuarHocTHkM coCTO-
AHNA KOHCTDPYKUMHA NpH BKCIAYATAIMK® B YACTH OUOHKH COCTOAHMA Hal3eM-
HHX meAe3066TOHHHX KOHCTDPYKUMA, DKCILIYATHPYDUMXCHA B 3[AHMAX U COO-
PYREHHMSX C &r'peCCHBHEMU CpelaMu,

1.2, PexoweHnaimn npenHasHaueHH OAA OLGHKU BOSMOMHHX H3MEHEHUN
MU MnoBpexneHu?l mele300eTOHHHX KOHCTPYKRLM{t B peaylbTaTe PO3NeNCTEMSA
arpeCCHMBHHX Cpol, YTO HEOOXOAMMO IJA NPOI'HO3A COCTOAHWUA ROKCTPYKLM
NPpH HKCIAYATAIMK ¥ PEKOHCTPYXLMM.

1.3. CocrosHue KOHCTDYKLMM CHELYOT OLEHHBATH MO pe3yiAbTarTay 00—
CAeNOPAHKA, KOTOpPOe COCTOMUT M3:

HATYpHOrO 00CHaenOPaHuA;

A260PATOPHOI'O TCCLINAOBAHNS

BEePOATHOCTHO~CTATHCTHYOCKOI'O AHANHM3A Pe3YALTATOB HATYPHOI'0 00~
CAEeNOBAHMA K JaCOpPATOPHOI'0 MUCCHEROBAHHMA ¢ DPACUETHON OleHXOR Hecymeft
CIIOCOCHOCTH M HANERHOCTH BReNe3006TOHHHX KOHCTPYKIMA.

2. HATYPHOE OBCIEAOBAHUE

2.1. B npouecce HaTYpHOrO 0GCIENOBAHMA COCTOAHHUA KOHCTPYKIM#}
3NAHUA WIH COOPYREHMS OOReKRT ofcnenopaHMA PASCKBAGTCHA HA YUACTKH MO
BHLY XOHCTpyxum#t (Ganru, UIMTH, KOJOHME M T.NM.) M MO  OCOGEHHOCTM
yenosuft axcnayaraimu (SOHHN MHTEHCHBHHX TEXHOJOI'MUYECKMX ITPOMMBOP &r=
PECCUBHNX RMAKOCTE!, ra30BHNeNeHKlt, yBIaxHeHMA, TeIUIOBHIReNeHUS K
T.1.).

[lpumeuarme. OueHra Buga U CTENeHH arpecCHMBHONO BO3JSNCTBHA Cpe-
O B HacToAmMX PexoMeHmsImAX He paccMATPHBADTCA.

2.2. O6cnenopanue COCTOAHMA KOHCTPYKLMY NMPOM3BOLAT:

BH3YANBHHNM OCMOTPOM;

HOPAIDYNADIMMHA METONAMM KOHTDPOAS ;

MeTORaMK 0TOOpa nNpol6, HE BAMADEMX HA JKCIUIYATAIMOHHYO  IIpUIOA-
HOCTbh KOHCTPYKIHMA.

2.3. BuayaAbHHA OCMOTD BRJANYAET P celA:

Ol]6HKY IPOGKTHOr'O INOJOXEHMA KOHCTPYRUMHA;

OLIeHKY COCTOSHHUA NOBepxHOCTH GeToHa (Hamuume CKOJOB, PAKOBMH,
BHIIBETOB, BHCOJMOB, CAGNOB YBJAMHEHHA M NOATEKOB, MACXAHHX nATeH,
CIONOP DRABYMHH, OOHARGHHA M BHIIYUMBAHHA ApMATYPH, OTCAAHBESHHA 3A-
MUTHOrO CJIOR, & TAKXEe XAPAKTED TPOmMH HAa NOBEPXHOCTH 6ETOHE M Apy-
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rux nedexros);

OléHKY COCTOAHHMA 3AMMTHHX NMOKPHTHI HA NOBEPXHOCTH  KOHCTPYKLMA
(Hasmuue oTcroeHM, Nyswpeft, paccAoeHMA, H3MEHEHHe IBeTa WU Olecka).

2.4. BuayanpHuit ocMOTp B nepRyn ouepenb cAenyer NPOH3BORMUTH
NPEeHMyMEeCTBOHHO C CeBepHOft CTOPOHH 3NAHMS, MO ero yraaM U B Tex ua-
CTAX NOMOmeHUA, DPHe HAGANIAETCA NOCTOAHMAA MOPHIEHHAA KOPPO3IHOHHAA
ONAacHOCTb (BHCOKAA BAAMHOCTL, CKOIJIEHHEe ArPECCHBHWX NHaelt ¥ raaos,
HAAMUYKe MOATEROB).

2.5, BuayanpHutt ocMOTD NMPOM3BONAT C NMpUMEHEHHEM ONTHYECKHUX IpH-—
Sopop (ypemuunrenvHue Nyms, TpPy6xu BpouHens u T.n.), a B MIOXo JRO-
CTYNHHX MecTax - ¢ MOMOWBD CHEenMaNnbHHX ONnTRYeCKux npudopor (Hanpu -
Mep, MONeBOro GUMHOKAA ¢ 8-I2-kparHuM ymemmuennew).

2.6, PeayapTaTn BuayanpHOro ocMorpa QUKCHpPYOT B BHBe KADTH n6-
fexToB, HaHOCOHHHX HA TUIAHH HMAM pPA3DE3H 3l8HHA HAM B Buae TaGAML CO
CAGAYOIMME YCAOBHHMM 0603HAYeHMAMKM OCHOBHHX nedpextroB (radn.l).

Ta6mna I. YcaoeHne o06o3HauYeHHSs M XapaxTepuCTHKH RedeKTOB

YcmopHOe 0603HAUEHM® Ne-~ | XapaxTepHCTHKa jedexTa AW NOBPERASHHA
bexrTa HAHX MNOBPERNOHUSA

I 2

Paspymenue GeroHa Ha ray0uHy MeHee TOXA-
MHHE 3amMTHOrO ciaosa (mesymeHue, OTCAAM-
PAHHO, PAKOBHHH)

a,8 - npMMepHHe pasmepn nedexra

[lponowu » noaxax rumT, PHKONH GETOHA M
OTKOAH YrJa0B ¥ pefep Ha raybudy Goaee
IAMUTHOr'O CJOA

d « nprMepHuRt aMaMeTp NpoAOMa

llonreru, xoHueHcaT, MeCTHOe YyBAARHEHHE,
¢unapTpaimMs BRArv, BHCOJN HAa NOBEPXHOCTH
0 - npumepHas MPOTAMEHHOCTH NMOATEKOB

laTHa pmaBuvMHH Ha NMOBEPXHOCTH GeTOHA
a,B ~ NpUMepHHe pa3MepH NATEeH PHuaBUMHH

Tpemmsu wvemny noaxau M peGparu nIuT
[ = NMPOTANEHHOCTH TPEUMH

0 -~ npuMepHas OMPHHA PACKPHTHUA TpPemMH

o



[lpononxenne Tadn.l
P

Tpemuus B noskax ¥ pefpax mwinurt, Gaikax,
KOJMOHHAX U T.QX.

Oronenne apMaTypHO# CETER

Tpemyvnu, HMONmME HAKJOH MON YrAOM o

K NPOAOJLHOR OCKH BNEeMEHTA C YKA3AHUEM
npennojaraeMoro XapaxTepa NpouCXOmMZeHUs
(K - KOPPO3HOHHUE, C ~ CUNIOBHE, T -~ TeX-
HOJIOPKUECKHUE )

{ = TMPOTARGHHOCTH TPOMMUH

Oronexne apMaTypHHX CTeprHell
[ = nNpoTAmEHHOCTh nojdexra

Bunyuupaiie OTHENbHHX APMATYPDHHX
cTepxHel
[ = NpoTAREHHOCTH HnejexTa

YyacTKM HAPYWEHMA 3AMMUTHOrO MOKPHTHA

1.1 - naroxpacounoro Wix INAEHKH;

H - naonsmponsoro (B ToM uncie rugpo-
USOIALMH) §

® - dyreporknu

HapymeHue aMKepoBKM 3aKNaNHEX neTtaneft



[lpononmenue radn.l

I 2
"/ OrcyTcThie NpMBApKM 3aKNaHHX neTajief

— HepocrarouHocTs nuomanyu ONUpaHuUA

<.7. Hepaspymanmme MeTonH ClelyeT NMPUMEHATb OAA KOHTPOAA reoMe-
TPUUYSCKKX XApAKTEPHUCTHK KOHCTPYKLMHN, NMPOUHOCTHHX XApaKTepucTHK GCe-
ToHa (IMOTHOCTH, AMHAMHUECKOT'O MOILYJAA YNpPYrocTH, & TAKN®E OJAA KOHT-—
POJIA DACIOJORGHMA APMATYDPH U 3AKJANHHX uyacTeltl).

2.8, PaxTHUeCKMe reoMeTpHUECKMEe pa3MepH 3JeMeHTOB, Nporuéu, Bu-
KOJH ¥ T.J. PEeKOMEHAYETCH 38MePATh C MNOMOmMbLD MeTpa, CTalbHO! pyaerT-—
KK, MepHTOJNbHOR CcTaNbHOR AMHeNKHU, HWTAHIEeHIMPKYJNA, OTBEeca, TEeOnOJHUTA

2.9, linpuHy pacRpHTHA TpeuMH PEKOMEHLYOTCH 3aMepATh B MecTax

MAKCHMANBHOI'O PACKPHTHUR HA YPOBHE pACTAHYTON apMAaTypH. MpormeH~
HOCTb TpEeOIMH KHIMEPADT C MOMOMbD MAJJIKMETPOBORt JHMHeRKMU, a MU PUHY
PACKDHTHUS — MAGIOHHHMH TONIMHOMEpAMM, MPAAYHDOBAHHHMK N y NN & M #
¢ 4-KpaTHUM YBEAWUEHHEM WM MEDUTEJbHHM MUKPOCKOINOM C 24 ~KPATHHM

yeeanueHued., CrTaduamaaimo DUPHHH DACKPDHTHA TpPEmMH NMPOBEPAOT MNyTeM
YCTaHOBKM I'MIICOPHX MARKOB,

['ny6uHy TpemMH MORHO ONpPeUEAMTb C NMOMOMBOD ML WU TOHKUX MPOBOJO~
YHHX WRYNOB, & TAKRe YJAbTPA3BYKOBHM MUMIIYNbCHHM MOTONOM.

2.10, NlpowocTs GeToHa mene3066TOHHHX KOHCTDYKIMI cienyeT onpe-
ReAATh HOePA3PYWADIMMU MEeTOLaMK KOHTDPOJAA C TOMOMBU NMPUOOPOB MEXAHH -
YecKoro aeficTeuA: MeTOROM naacTuueckot nedopmaummu, ynpyroro OTCKO-—
Ka, OTpuWBa CO CRaNHPaHUEM, OTpHBA, CRaJHBAHWA pelpa KOHCTpYKLM#
(I'OCT 22690,0-77 - I'OCT 22690,4-77; I'OCT 2I1243-75; "PykomoacTpo 1o
ONpefeNeHUD NMPOYHOCTH OETOHA B H3AGAUAX ¥ KOHCTPYXKLMAX METONOM OT-
puBa co ckaumBaHueM no ['OCT 2I1243-75", M., I977 r.).

R.11. OueHKy ONHOPOAHOCTH, NPOVHOCTH GETOHA, NUHAMHYOCKOI'O MO~
AYRA YOPYroCTH, HAXUUUA CKPHTHX RedeXTOop cleayeT NPOU3BOIAMTD n o

pacrnpeneleHus MNapaMoTpos paACNpOCTpPaHEHUA NMPOAOABHHX YAbLTPA3IBYKOBHX
BOJH, H3MepAeMHX ¢ NOMOUbD CcneuMalbHHX YAbTPA3BYKOBHX npuopos, a
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raxxe Mervomamu pamvaimorHoR pedexrockonum (I'OCT I7624.78; I' O C T
I7623-78) .

2.12, TonmuHy sammrTHOro ca08 GeTOHA WENe306@TOHHHX KOHCTPYRIMH
U NpoBepKy DAKTHUECKOI'o apNMPOBAHHSA DPEKOMEHOYyeTCA NPOM3BOINUTH C
npuMeHeHueM MmaruuTHoro Merona (['OCT 22904.78).

.13, Meron oTGopa npo6, He BAMAWMMNA HA BRCILIYATALUMOHHYD  NpH-
IONHOCTE KOHCTPYKLMA, NPUMEHADT AJIA OlIeHKM npouHoCTHM 6eToHAa, BeIU-
UMHH 3aIATHOI'O CJOA 068TOHA, OCMOTpPA& COCTOAHKUA CTANbHON apMaTypH,
ornpegeneHUs CTENEHH, BHYRA U IMAYOHHN KOPPO3MOHHHX NOBpERAeHMH Ha
MECTe, a Takme C Ueabrd orfopa NMpo6 MJAS XAaGOPATODHHX MCCASNOBAHM.

<.14, Tommuuy samuTHOro crofs GETOHA ONPEXEAAVT TaKme N Y T e M
BCKPHTUA apMaTyph. JTOT MeTOon ClefyeT NPUMEHATb KaK ROMOJHNTEdbHH}
B CIyuafax, KOorua HeoOXOAMMH BH3YyalbHAA OLEHKA COCTOSHHMSA apMATYDH
WIKn OTGOpP NMpol apMATYpPHHX DJEMEHTOB, KJIM KOI'EA HEeBO3MOMHO MPUMEHKTH
Hepaspymanmuit NeTOJ KOHTPONA BOIUUKHH 3QMUTHONO CJOA.

.15, 'nyGuny npeoGpasoBanHOro cxos GeToHa ¢ U3IMEHEHHHMM CBOHC—
TBAMH ONpeAeJADT B Tex CAyuasx, Korae HeoOGXOoouMO 3HATH:

CTelNeHb HelTpa/maaiMy KUCANMM rasaMy pH noposoro INEKTPOINTA
(coxpaHHOCTD apMATYpHO# cTanm oGecneuupaercs npu pH = II1,8);

KOHIEHTPAIMD MOHOB xAopa (noporopoe aHayeHWe KOHUEHTpaumu Cf’
cocTapnser opuerTHpoBouHo 0,5 u 0,1 ¥ Maccw ueMeHTa COOTBETCTBEHHO
IJIS HOHAIDAMEHHON M HANpAraeMoR apMaTypH).

2.16, Onpenenenne ray0uHy HefirpanuaauuK GeToOHa NMPOU3BOLAT H &
cBeneM CKoJe OeToOHa.

I'nyGuHy HettTpanusaumu GeTOHA KHCAHNMK rasamu (Mau  xapGOHM3AIMK
YrIeKHCHHM I'a30M) Onpeme’lsnT KOJOPUMeTPHUECKUM Croco60oM, OCHOBAHHOM
HA M3MEHEHHH [|PeTa OpraHUYecCKHX HHIUKATOPOP B 3ABMCHMOCTH OT BOAH~
UHHH BOINOpPOIHOro noxasarens. OueHky rJyOHHHE HeATPAAU3AIHH IPOH3BO—
OAT nyreM o0paGoTEKM NOBEPXHOCTH CETOHA HA CBOMEM MIJIOMEe MHIMKATOpA-
wt pH (Henondranenuom, TUMONPTANEHMHOM, AXUIOPUHOM M ApP.), KOTODHe
pPa3iIMyHO OKpamHPanT 30HH HEeU3IMOHEHHONo U npeolfpasoBaHHOroO  OeToHa:
I%-suft cmproBo#t pactTeop (eHompraneusa - or Gecysersoro (pH = 8,3 )
1o kpacHoduonerosoro (pH = 10,5); O,I%-uuit cnuprosoft pacTROp TUMOR-
¢raneuHa - ot GecuperHoro (pH = 9,3) mo cumero (pH = 10,5); O,I%-
HH}t BOZHN{t PACTBOP AXH3APUHOBOTO~-KpacHoro — or mearoro (pH = I0,I)
zo aunroporo (pH = I2,I). Yepes muuyTy nocne HaMeceHus pacTBOpaA~UH -
OUKATOpA JHHelKoR ¢ TOWHOCTHO RO I MM uaMepaADT raAySMHY HefiTpanusa-
UK GeTOHA.

<.17. BuayanbHyn rayOuHy nNpOHMKaHMS XJIOP-KHOHOB ONDPSASASANT NYyTEM



HaHEeCeHUR Ha chemuit uaaoM GeroHa I%-Horo pacTsopa  &30THO-KUCAOr'O
cepedpa. [lomyTHeHMe pacTBOpa CBMAETEALCTBYET O HANUUKK B GeToHe
HoHOR xnopa. Meron ocHoBaH Ha peaxuuyu oGpaszoBaHus Gexoro ocanxa
XAOPHCTOr'O0 cepefipa NMpu BaaumMonefCTBMU pPACTBOPHMHX coielt cepelfpa ¢
xaop-voHamMu. MeTom nossonAeT onpemnendTh HANMYME MOHOP XEOpA N p H
KOHIIGHTPAIMAX, npessmapmx 0,3 % MaccH ieMeHTa.

2.18., OrGop mpo6 MaTepuasiop KOHCTPYKLME NMPOM3BOAAT B LGNAAX YTO-
YHEeHKA XapaKTepa M CTENeH MoBpemnaeHu!t nyTeM NMPOBeNeHUR PUaNKOo-Me —
XBHUYOCKHMX ¥ (MInKO-XUMHUECKUX UCCRenoBaKuit B AalOpATODHHX YCIOBHUAX.

2.19. Or6op o6pasnos GeroHa U3 CYMECTBYOUMX KOHCTPYKLMR mpous -
BONAT BHMMAMBAHKEM, BHCBEPAMBAHUEM WIM OTKOJAOM, [NA BHNIMIMBAHUA Bu-—~
GUPAnT YUACTKHM KOHCTDYKLME Oes apMATypH.

MeTor orfopa 00pasliOB HA3HAYANT B 3ABUCHMOCTH OT BUOA  HCOHTA-
HUfI, MACCHBHOCTH COOPYXREHMS M HAAUUUA MHCTPYMOHTOR, CrocoOHuUX ofe-
CMeUUTh K3BNeUeHNe O0O0pA3LOB K 1IeNOCTHOCTDL MCCAERYeNOft KOHCTDYKLMM.
['ayGuny or6opa npo6 GeToHA MPUHUMADT C YUGTOM PE3YALTATOBR KOJJIOPnMeT-
PHUYECKMX MUCMHTAHUR, a pasMep npolbh — C yUeTOM KpPYNHOCTH 3AaNojJHUTe -
nelt GeToHa.

Basarwe npoGH GeToHaA IJIA XHMUUECKMX WCCIOLOBAHHMI Ccpa3y me rnocie
OT0opa nomemanT B IJIACTUKOBHE NaKeTH WiIN OCOKCH M repMeTUIUDYT.
Macca kamporo ofpasua J0MmHa OuTbh He MeHee 30 r,

2.20. KoanyecTro 06pasijor GeToHa, OTOMpASMHX UAA MCCIenoBaHUit,
NOJEHO OCHTb He MeHee Tpex M3 Kaxnoll 30KH ofcaenopaHusa. Lcaw B pe-
3YNBTATE ONpeleNIeHUA WAN UCCHAeNOBAHUA Tpex o6pasnosB OAHON NapTHUH
OTHMUKA cOCTABAANT Gonee uem 30 %, TO U3 KOHCTPYKLMP 3TON 30HW [O-
NMONHUTENABHO OTOMpPANT eme He MeHee mecTH o0paslioB.

2.21. MopozocTo’KoCTh OTOGpPAHHHX K3 CYMEeCTBYDIMX KOHCTPYKLMR
o6pasuos GeroHa onpenexsnT no ['OCT I00060-76, ecau us OTOOPAHHNX
o6pasiLiop MOMHO BHIMAMBATL KyOw ¢ peOpoM He mMeHee 100 mM. MHenuranus
o6pa3suop MeHbmux pasamepoB {(30x30x60 wmm 40x40xI60 mm) moxHO npoBO-
OUTb MO yckopeHHoMy Mmertony JoGpoandosa-Pomepa win Merony IHWI I'nas-
xueBCTpoA. [as 3Toro o6pasin HACHMANT B BOJE B TEeUeHMe O cyr, a 3a-—
TeM MepMeTH3IUPYOT, HANpMMED, B PE3UHOBHX MENKAaX UJM MOJM3TUIEHOBON
naeHko#. 3amopammBaHue 006paslOoB OCYMECTBAADT B 32%—HOM pacTeope
CaCI, unu 50%-HoM pacTBOpe B3TUNEHPJMKONA NMpU TeMNepaType M U H y C
20 °C, a orraupamme - B Bome npu Temneparype 20 °C.  Ilpomoamurenn-—
HOCTb 1MKAa I y,

<.22, lnA OLleHRKM COCTORHMA ApMATYPH Xele306eTOHHOIO aJIOMEeHTa
NNPOU3BOJAT OTKOJNH 3AMMUTHOIO CJACA P MecTax, Hauboiee NoOBePREHHHX
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nospexneHud (B MECTAX OTCHOGHUA BIAMUTHOTO CAOHA, DPRABHX IOXTeKOB,
NATEH pPRABUMHH, HAJIUUMA MPOJONBHHX M MOTEPeUHHX TpPenMH).

[lpy BCKpHTUM BHABAADT ofMee COCTOAHUE MOBEPXHOCTH apMaTypH.
B mecTax, rge apMaTypa nojneprilach MHTOHCUBHO! KOppO3MM, NPOUBBOLAT
TMATEALHYD 3AYHCTKY OT PaRBUMHH 10 TOABJEHUA MeTalMuuecKoro Olecka.
Ceuenne apMaTypH B MecTax OcCAalGieHUs H3MEPAOT MTAHIeNAbIMPKYASM WK
MUKDOMETPOM.

JeTalbHy 0 OUEHKY CTeNeHM KOPPO3KMOHHEX MOBPEemNeHH® apMaTypH clae-
AyeTr npoM3BOAMTL corsaacHo n.d.8 Hacrosumx PexomeHnaimit,

lpu HeoGxoAuUMOCTH MOXHO npuleraTh K BHPE3y ApMATYPHOIC CTepmHSA
C NOMOmMbD I'a30BhHX MMM OEH3WHOBHX ropeiok. s cymecTByomero aJemeHTa
BHpPe3anT M0 Apa 00pa3ua OT OQHOMMEHHHX CTepmHeff Ha YUACTKaX KOHCT -
PYKUMit HAMMEHee OTBETCTBEHHHX C TOUKM 3peHuA Hecyme#t cnocodHocT™H.
AnvHa BHpesaeMHX CTepmHelt goimHa OuTh He MeHee [,z = 8d + 200 mM,
rge 4 - nMaMeTp apMaTypH, MM.

lpu Hamuuun cBapHO? apMaTypH XeNaTenbHo, UTOGH B IJIMHY BHpesaH-
HOro CTEep®HA nonafiu yuyacTKv CBApKM NMPOROJBHOR apMaTYpH € nonepeuHoit.

£.23. B MecTe or6opa 06pa3iop HeOGXONMMO BOCCTAHOBUTH  CEUEHME
APMATYPH NpUBApPKO?t apMaTYpHHX CTepmHelt, HARASOOK M T.I, [lpurapxy
3aMEHANIMX 3NEeMEHTOB HEOOGXOIMMO MpPOM3BOIMTHL A0 BHPE3KM oGpa3sna.
MmHa nepenycka KOHIOB 3aMEHANMEro CTepmHs B 066 CTODOHH OT BHpE -
3aHHOI'O YYacTKAa MpH ONHOCTODPOHHEM MmBe NOAXHA OWTh He MeHee 104 .

<.24. OneHKy COCTOAHMA NPENHANPAMEHHON APMATYDPH CNENYeT NpOM3-—
BOAUTD IpH 00A34TENBHOM YUACTUH CrEUMaNU3UpOBAHHHX OPraHHUaarpmi,

2.20. Mecra KOHCTPYKUMt, B KOTOpHX npoudBend orGop nmpol, aane-
JBapT GETOHOM MApKW, COOTBETCTByRme#t MapKe 6eTOHA 1O NMPOYHOCTH H
BOJOHENPOHHIIAEMOCTH CaMUX KOHCTpYKumit, HO He MeHee ueM MIS0 u W 2.

3. JABOPATOPHHE UCCIENOBAHMA

3.1. JlaGopaTopHue MCCNEeROBAHKA BKANUANT B cebs (UINKO-MOXAHHYE—
CKHe ¥ QU3MKO-XMMUUeCKNe KCCNeTOBAHNWA, KOTOpHEe NPOBOLATCA HA& Npodax

H o0pasliax, M3BJIEUEHHHX M3 TeNA KOHCTDYKIM 1P HATYDPHOM oflChenoBa-
HUHM,

B cocrTaR OCHOBHHX NaGOpATODHHX MCCAEROBAHMI BXONAT:

onpeneljiesde MpoYHOCTH, BAAXHOCTH, BOLOHACHNOHMA, MNOPUCTOCTH H
cocTrana 6eToOHAa.

onpenenieHne mMeJouyHoCTH CeToHa, BOZOPACTODHMMHX KOMIIOHEHTOB, CO-
i
nepmanua uoHos SO0, wu CI' u gpyrux semectTs:

OnpeleieHde COCTOAHHA CTANbHOI apMaTYpH U ee pacueTHHX rapamer-
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3.2. Onpenenexue npouHocTH GE@TOHA NPOUIBOAAT MCIHTAHKEM Ha.
cxaTHe 06pasuoB, M3BAeYEeHHHX M3 KoHCTpyKuu#t (ky6oe, umaungpos). lla-
pajlesibHHE CTOPOHH ofpasna 06pa3ynT nyTeM pacnuiuBaHuA ¥ mauboBKM,
A BHpaBHMBAHWE, B cjlayuyae HeoOXOOMMOCTH, OCYNECTBAADT C MOMOMbD Lie-
MEHTHO-TIeCUYAHOI'0 pacTBOpA.

PeaynpraTh uCnuTaHUA ClelyeT NPUBOIUTH K KyOukopoft NPOYHOCTH
6eTOHA TiyTeM YMHOXEeHMA Ha nonpasouHsi® ko3dduLmeHT, onpenessemMuit 1o
COOTHOWEHKY MPOYHOCTH GeToHa KepHoB (coorpercTeyouMx no ¢opme "
pasMepaM KepHaM, OTOOpDAHHHM U3 XOHCTDYKLMNP), BHCBePJIEGHHHX U3 Ky
60B, K MPOUHOCTH caMiXx KyGOB.

3.3. OnpenenexHne BaamHoCcTHM GeTOHA NMPOM3IBOSAT Ha OTOGPAHHHX M3
KOHCTPYKLMt rnpofax B Buje OTAeNbHHX Kyckos. HaunGonwman KPyNMHOCTD
pasapobnenHoft yacT 6eTOHA NOAXHA OhHTh He 00Jee MAKCHMMAJZBHOI'O pa3-
Mepa 3epeH 3anojHutena. [lpoGileHne ¥ B3BemMBAHUE NMpPOOH clenyeT IpO-—
M3BOIMTH Cpa3y xe nocje ee oréopa, & XpaHeHMe N0 MCMHTAHUA - B rep-
MEeTHYHON ynaxoBke, oGpeM KOTODO! npesumaeT OFhreM YJIOREHHHX B H € e
o6pasioB He Oojee uyeM B 2 pasa. llocnie BapemvBaHKA NMPoGH NMOMEmMANT B
CyunJNbHu#t mKad ¥ BHCYymMBADT OO0 MOCTOAHHOR MACCH NpHU TeMIIepaTYpe
105+5 °C,

BraxHOCTh 68TOHA no Macce W,, , %, puuucaswr no dopmyne

Wmm m‘msmc ‘ IOO,
rne /1, n N - Macca npo6u (oGpasua), Iy, COOTBETCTBEHHO RO W MOCHE
CYWKH .

3.4. Onpenenoune sogoHaCWmEHUS M NOPUCTOCTH GETOHA, HeoGXOQUMOE
INA OlEHKH ero [TPOHKLASMOCTH MPOU3BOAAT CASAYDUMM O6pa3oM.

Oro6paHHue u3 KOHCTPYKuui obpasid GeToHa (kamauwit oTnenbHo) B3Be-
mupanT ( ¢, ) ¥ noMemanT B BOAY RO MOJHOrO BOAOHACHMEHHA. LIR yCcKo -
peHus npouecca BOAONOIAOMEHMA 0o0pa3ll MORHO NOMEmMATh B BORY, JMN0OBO-
IUTb ee N0 KUMeHUSs M BHILepRUBATb B KunAme# soge P TeveHue 2 y, Ha-
CHmMeHHHe BOAoR o0pasu 6eToHa O6THpaDnT BJAXHHM MATEDHANIOM K B3apemiy-
padT Ha Bo3ayxe ( ¢, ) u B pome Ha rupgpocTaruueckux pecax (g, ), [lo-
cle 3TOr0 KYCKM GeTOHA BHCYUMBANT B CYNMJBHOM HLKady NpH TesmnepaType
He pwme 100+5 °C (¢, ).

[lpy HanuuumM BaKyyM-yCTEHOBKM 00pasid HACHMANT BOAOR noj BaKyy -
MOM,
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[lo maHHEM DTUX UCIHNTAHUI OIIpPeNeNnAnT:
O6nemuyn Maccy GeToHa, Kr/M°, B CYXOM COCTOSHUM

q 4 .
9,9, 10003

O6peMHyw Maccy GeToHa, Xr/M3, B HACHIIEHHOM COCTOSHUM

Ve

g2
y =g, 1000;

Bononacumenue GeToHa, % -

W=i§;—}5—’-‘-roo;

llopucrocrs GerTona, %

s ~ 94
d 92~ 193 1.
OpueHnTHpOBOUHO GeTOH HA IUIOTHHX 3aNlONHUTENAAX CUHTAETCA IUIOTHHM
mnpy W=5%u p=1I1%, o6wynsmM ~ npu D <W= 8 % U
IT% < p =< I8 % nnopueruMm npuy W > 8 % u p > 18 %.
lpumeuanne. Ecau peabd HATYDHOTO UCCASNOBAHUSA ARJISETCH Gonee
BeTANbHOE oMnpefenaeHue [OPUCTOCTH GeTOoHA (oueHka

00peMa OTKPHTHX HEKaMWUISPHHX NOp, NOJHOrO  o0neMa
10op, 00bpeMa OTKPHTHX KANWIAAPHHX MOp, O0hEMa YCNOB-
HO=~3aMKHYTHX NOp # T.H.), TO CAeAYET TMOJL30OBATHLCH
CrelMajbHHMI QOKYMEHTAaM! .

3.9. Onpenenenne cocrapa GeroHa (comepmanne neMeHTa B GeroHe )
MPOU3BOMAT PaxyNbTATHPHO B COOTBeTCTEMH C "MeTomMueCKMMU pexOMEeHIA-
IMAMU 110 OTIpeNeNIEHU NeppoHauvanbHoOro cocrasa Gerona" (M., 1983).

LA OleHKM cTeneHu KOppo3uu GeTOHA B KOHCTPYKLMM 3TOT aHaJINI
NpoM3BORAT Ha npofax 6eToHa, BIATHX K3 PAIPYUEHHWX YUYACTKOB K CONO-
CTaBAANT C aHalu30M GeTOHa, B3IATOr0 M3 COXpaHMBEMXCSH ydacTKoe. [lpu
OTCYTCTBMM IACNOPTHHX NAHHHX O BHIE IPUMEHEHHOI'O LEeMeHTa caenyer
NPOBECTH KaueCTBOHHOe OnpepefNeHne Buaa LeMeHTa (Ha npoGax HENpoOKOp-~
POLKPOBAHHOIO GeToHA), MJIA 4Yero Ha KycOoK GeToHa HaHOCAT  HECKOJbKO
Kanenp cepHoit kucaoTn I-Df-tHot xonueHTpaumu. Bruelenue npu aToM ce-
POBOIOPOMIA C XAPAKTEPHHM 3aMaxoM CBHIETeNbCTBYeT O TOM, UTOo  0eTOoH
H3roTOBJIOGH HA LIeMEeHTe C no6ABKOR MISKOPR - IUIAKOMOPTAaHpalUeMeHTe. llpu
OTCYTCTBMH 3arnaxa CepoBOLOpoda LIEeMSHT OTHOCHTCA JAKGO K 0 OHYHHIM
fopTaaHIeMeHTaM, IUM00 K NyIRIONaHOBHM FOpPTAAHIiieMEeHTAaM,

Cienyer o6paTvTh BHAMANHHE Ha LBeT (eTOHA B MaAoMe., TeMBO—CUHMIt
HBeT XapakTepeH JJIA 0eTOHA Ha WIAKONOpTAaHmUeMeHTax. beToH Ha oOwu-
HOM MOPTAAHNIEMEHT® MUMEET TEeMHO-Cepuft 1jBeT, Ha NYINICJAHOBOM  NOpPT-
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JaHAIIOMEHTE ~ CBeTI0-COpHit,

3.6. llenourocrs GeroHa (pH noponoft muakocTu pacTsOpHOM YACTH
6eToHA) ONpeUeNADT € LeNbD OLEHKH CTeleHU BHmeNauVBaHMA WJM HeliTpa-
AU3ALMK NOBEPXHOCTHHX cioep GerToHa. OOpasun, B3ATHE MOCNONHO uepes
o-10 MM no rayGuHe KOHCTPYKLMM DA3MEAbUSHT C yAANeHUeM 38~
NOJHUTENR RO PA3MEpPOR, MPOXOAAmMX yepe3 OTeBepCcTHA cuTa 0,2 MM,

[Ipn aToM noAmHO OGWTH YCTAHOBJEHO NPOLEHTHOE CONepXaHHe P OeTOHe
namespyeHHo yact (Ackaouana mefeHb) C TeM, UTOON RZABHHHE XHMUUECKHUX
aHa/IM30R MNepecuuTaTh No OTHOMEHUL KO Bcelt Macce GeTOHa.

Hapecky wuamenbuenHoft mpobuy 95-I10 r nomemanT B KOAGY M  3a]IMBAOT
100-200 Mn paucTuanuporanHoft BogH (COOTHOmMEHME MACCH NMpPo6HW ¥ BOXN
[:20). [lnorHo sakpuTyw KONGY B3baiTupART (CHAyaa uepe3s K A R A H €
[0-1I5 muH, a 3arem peme). [lo ucreuenuu cyrox pacrTeop oTduaAbTPOBHBA~
DT U NPOU3BORAT NpubaumeHHoe uUAM TouHoe uaMepeHume pH Punbrpara.

[lpu6aumeHHoe uamepenue pH npouspoAAT ¢ mMoMomboO MHAUKATOpPHOR Oy-
mary. Oxpacky naTHa oT dunbTpaTa CPABHMBANT C KOJAOpUMeTpuuecKo
mkanot uHaukaropHo# Gymaru. Tounoe namepenue pH npomspopar pH-mer -
POM MJIW MOTEHUMOMEeTPOM.

3.7. B 3aBucuMocT® OT BMAA arpeccHpHON Cpeid NMPOU3BONAT OnNpene-
JeHHe HAJNHUMA B G6TOHe NpeanoJaraeMux KONIIOHeHTOR.

BonopacTeoprnmMue KOMNOHEHTH OnNpenensnT nyreM pacTBopeuua 100 r
NPUroTopaeHHoro marepuana s 800 p gucTuaaupoparHo# BognH. C M e ¢ b
BCTPAXUBANT B TeueHue I u, a sarem nocnae 24-yacoporo orcrof Puapr -
PY®©T.

U3 npuroToBAeHHOro pacTBOpa ONpeAeidAlT NOCJAEN0BATENbHO COREpRA—
HHE MOHOB KanbLMa, MAIHUA, HATPDUR, KaJuAa, aMMOHMA, XJJopa, cyabdara,
HATpATA U OpraHuueckux semecTts (npux.Il).

3.8. Onpenenexue cocToOAHUS CTANLHOR aApMATYDH NPOU3BOAAT MO Cle-
JYOOMUM IOKA3ATENAM:

XapaKTepy KOppoa3wu apMaTypw (paBHOMepHas, cCromHas, ToueuyHad,
NATHAMU, TOHKU! HANeT pRABUMHH, CAOUCTEA - MAACTUHH DEABUMHH,  A3-
BEHHAA) |

TOJNMHE K IUIOTHOCTU NPOAYKTOB KOPpPO3UMK,

CTPYKTYpE CTANH;

Y SUKO-XUMUUECKUM XBPAKTEDPACTUKAM,

[iomans nopameHus NOBEPXHOCTH apMATYpH OUEHMBADT BU3YaNbHO B
npoueHTax. ['ny6uHy KOpPpPO3UOHHHX MopameHu# onpemectsdT B 3aBUCHMOCTH
OT BMOA KOppo3uu apmaTypu. [lpu pasHoMepHOt KOpPpPO3NM TONIMHY OTAENA-
oIeficA NASHKK PRABUKMHH ONPeAeNAnT C NMOMOmMbI MUKPOMETpA.
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3.9. llpu AspeHHOR KOppO3UM YRAIALT CJAON DPRABUMHH TDPABJNEGHWEM B
10%-HoM pacTBOpE CONAHOR KUCAOTH C moGapieHueM I%-Horo pacTBEOpa
ypoTponuHa ¢ nocixenyome#t npomusxoft, Illocsre aToro apmatypy onyckano?
Ha O MMH P HaCHUMEHHHIt pacTROP HUTPATA HATDUS M ocymanT QUALTPOBANb-

Hoft Gymaroft, I'syOuny a3p onpenendoT ¢ NMOMOmMBY HHAMKATOPS C uraof
UJIX C TIOMOWBI0 MUKDOCKOMAa, YCTAHOBIEHHHWX Ha WTATHUBE.
Ecan Ha 1opepxHOCTH apMaTypH UMeeTCs GOJALIOE KOJIUUECTBO 38,

HaUYa&JIbHHR OTCueT MHAMKaTOpa O6eperTcsi ¢ NOMONbLD KaXuGpOBaHHON MaacCTH—
HKW, TOJOXEHHO! Ha NOBEPXHOCTHL apMaTypH. [lpu srom TommuHy rIacTuUHR
YUMTHBAT NpU noacuere rayOuHe A3B. B criyuasx, xorpa xopposueft mo-
BpexieHa BCHA MOBEepPXHOCTb CTEPXHA, PIYOUHY INOpameHUs OnpeneasnT B
CpaBHEHMM C JIMAMETPOM apMaTyph 110 NMPOeKTY B MOCTE HaMGOAbLEero  INno-
BpeXIEHUA.
YcnoBHas OleHKa KODPO3UOHHOI'O COCTORHUS APMATYDPH NpUBEREHa. B

TafN.L.

Ta6Gauna 2
XapakTep KOPPO3UOHHOI'O NOBpPEMUEHHA cTanbHol | Ycaosnas oneHka co-
apMaTyphH CTOHHUA, Oanin
llopepxHocTh umcran 0
Tonkuit HaneT pmaBuMHH Ha naomanu MeHee IO %
nIomany noBepXHOCTH i

Cnoncras praBuMHA WIM A3BH, PHIHBAKMUE
YMeHbIIEeHNe gq%mauﬂ CEUSHUR APMATYPHOT'O

CTEepPXHA [0 2
CiroucTas prapuMHA WIM A3BH, BH3HBANIUE
YMeHbIIeHne n.no%u CeYeHUA apMaTypHOTro
CTepRHA Ha O-1 3
Choucrans prapuvMHa MAY A3BBH, BH3HBAXMIME
YMeHblUIoHMEe TUIomady CEeuyeHUsT apMATYPHOIO
CTepXHA OoJee ueMm Ha IO % 4

3.10. CrpykTypy cranu uccreayor » 1a60paTOPHM C LB o0Hapy®e-
HUA BO3MOMHHX nedekTos B BUMIE TpPEmMMH, BKAOYEHU!, MECTHHX H3IMOHEHM
CTPYKTYpH. Mccaenopanue npoBonuTCs MeTOaMK MeTaljJorpapuueckoro
aHaiusza, nudpaxuun "X"-uazmyueHusMu, sNeKTpoHHOR mudpakumedt, arkyc -
THYSCKHMN MeTOnaMUM U T.Il.

3.11, Ouauro-MexaHWUeCKHUE MCMHTAHMA NPeAYCMATPHBADT onpeneNeHue
NPOUYHOCTH apMATYpHOI'O 3JeMEHTA HA pacTAXeHWe, OTHOCHTEJNBHOT'O YIJAMHE-
HUA TIpA paspupe, npeneia TeKyueCTH, uyucia neperulbos.
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4, OUEHKA COCTOfHKMA MENESOBETOHHHX KOHCTPYKIM{

4,1, llo crenenu noppexneHuf ReJe300eTOHHHWE KOHCTPYKLUM pasjelid-—
OT HA NATb KaTeropuit, NMpUHANJIEXHOCTD K KOTOPHM OPHUEHTHPOBOYHO OMNps-
NeJIAeT TeXHUUeCKoe COCTOSsHNEe, BO3MOXHOCTL U YyCHOBUA galbHelluelf dKC-
IyatTauuy KoHCTpykuuit (Tadn.3).

Kareropun 1 u Il He TpefyorT pacuyeTHHX OLEHOK COCTOAHMA KOHCTDYK-
Mft, HO MpeanoaaranT, B CAyuyae HeOGXONUMOCTU, BHIOJHEHWEe  pacueTosB
NPOrH038 BPEMeHM A0 Hauaja KOPpPO3MOHHHX MPOileCCOB B apMaType KOHCT-
PYKIMA B arpeCCMBHHX CpenaX KOHKPETHHX YCJHOBUIl IKCIIyaTalMu.

Karoropuu ll-Y tpeGywr o6a3aTenbHOM pacueTHO!! OLIGHKM, Kak OT~
LeJbHNX HaK0OJIee MOBPEemMHEHHNX KOHCTDYRUMI, T&K M PPYNNH OAHOTHUIIHHX
o BUAY U YCHAOBUAM IKCINYATAIIMK KOHCTPYKIMiA,

4.2, [lporHos ppemeHM N0 Hauajla KOPPO3MOHHHX NPOLIECCOB B apMaTy-
pe xenes3oBeTOHHHX KOHCTpyKumuitt ¢ noppemnenusamu I u [l xareropuu, yro-
UHAOMUA UMHTepRan BpeMeHu IO cilenyomero o6clenobaHuA, NPOU3BOAAT NO
CReAYOIMMM TpU3HaAKAM:

rIyOuHe Hefirpanuaaimu GeToHa KUCANMU razamu (yriaexuciauw, cepHu-
cTult rasw, ¢ropucTnit BOmOpPOD, CEpPOBOJOPON, cepoyriepox):

COJLePXAHMD XJOPHAOB Y NMOBOPXHOCTH APMATYPH.

[lpu HellTpanmuaaimy 3aDMTHOrO CAOA GeTOHA KUCJIHMMA razaMi C D O K
ppeMeHy 10 MoJHoft ero HefirpamMsaimu (nNOoTepu 3aMUTHHX CBONCTB GeTOHA
N0 OTHOMEHXD K apMaType) COCTABUT

2
tﬂ = 0,8 ' (_i_-_’:_) ' to ’

roe [, - BpeMR, B TeueHHe KOTOPOro 3amMTHuN cixoft GeroHa OGymeTr nosa-
HOCTBD HefiTpaanaoBaH, I'OpH; J,4, -~ CpefHee 3HAUYGHME 3JAaMMTHOIO
caon GeToHa, cM; H, - rayGuHa HelTpaiusauuM, CM, Ha MOMEHT 06—
canenopanns (cnpasenauso mpu A, = 0,2 a,, ); I, - BpemMa axen -
JyaTaiMu KOHCTpPYKuUMit no obGcirenoBaHus, r'ofiu,

4.3. llpn BoanefticTeun xiopcomepzamuxX rasoBHX CpPel BpeMs f0  J0-
CTHREHHA NPEeNeAbHO AONYCTHMOI'O COREPMAHWA XJIOPHIOB Y [10B8PXHOC TH
apMaTypH COCTABUT

t, =08 t, (

C 1 / ’ 06 a 3 ) 2
4+ ,
Co ey

roe [, - DpeMA NOCTMREHMA NpPeNeNbHO JONYCTUMMON - KOHUEHTDPALMH XJIOPH—

HOB Yy NOBEPXHOCTH apMaTypH, roaH; &, — CpelHee 3HAYGHHE 3a-
MUTHOrO cnos G6erToHa, cM; (, - CpefHee 3HAUEHHE COMePRAHMA XJIO-
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pPULOD B MOBEPXHOCTHOM Cjoe GeToHa HA MOMeHT oOGClenopaHMA, %
Heg - PRYOVMHR TIPOHMKAHUA XJIOP-MOHOB HA MOMEHT 00CjenoBaHHA, CM
(cnpapeganso mpu H,, = 0,2 ay ); C; =~ npeneabHO  HOMNYCTUMOE
CofepRaHMe XJIOPULOB Y TOBEPXHOCTH CTAJLHOW apMaTypH, %.

4,4, OnpeneneHue Hecyme#t CNOCOGHOCTH W BKCIUVIYATALMOHHON NpUron-
HOCT# meJle300eTORHHX KOHCTpykumh Ul-Y kareropu#t cocroaHud NpoU3BOAAT
B COOTBETCTBMM C HODPMANHM MO pacueTy MU IPOSKTUPOBAHMND Xese300eTOHHHX
KOHCTPYKUM! C HCMOAb3OBaHNeM JaKTUUECKMX NAHHHX, NMONYYEHHHX B MpO-
necce o6ciaefoBaHUA, a MMEHHO: NMpPOUHOCTH CeToHa, IUIOMAIM CBUEHUA Aap-
MATYPH M XapaKTEePHCTHK apMATYPHOR crany, reoMeTpuUeCKMX pasMepoB
CeYERXNS SACHOETOB, HAXIYNA X PACHONOESHNA TPENNHH.

lIlpu srToM cHauana NpouspORAT pacueT Hecymel .CIIOCOGHOCTH OTHENb -
HHX HauGoJsiee TOBpeXNeHHHX KOHCTpykumu#t (oM. n.4.9 Hacrosmmx PexomeH-
naimit) , a saTeMm IpPyNMnH ONHOTUIHHX IO BHAY M YCROBUMAM  9KCILIyaTauMy
KOHCTpyKimit (Hanpumep, TUIAT NMOKPHTH{, MAM NEPEeKPHTUN, MAM KOJNOHH W
T.l1., 33 UCKIDUEHHeM HauboJee NOBpPexRNEHHHX KOHCTpyxumh (cM. n. 4.6
HacToamux PexomeHmami).

4.5. lipn pacuere Hecyme#t CMOCOGHOCTH H IKCIVIYATALMOHHON npurofn-
HOCTH OTHGILHHX Haub0ollee MOBPEXIEHHHX KOHCTPYKIMA HeolxoauMue  JAR
pacueTa XapaKTepuCTHKM OeTOHa OMpenedAnT IyTeM BHUMCIEeHHS CpegHero
3HauyeHns QaKTHUeCKON KyOuKoBO# npouHocTH GeToHa Re C YyUETOM BeNH-
uMHN KoSQPMIMeHTa BapHaiMu, npuHUMaeMOft 3a faxTUUecKyo Mapky Gero-
Ha —R-qg

— 100
Rp= — —* Ry

K+ ’
rue R, - cpenHee 3HaueHUe KyOukoBoff npouHocTn OeroHa; /N, - K03 -
PurMenT TpefyeMOl npouHocTH GeToHA, NPUHMMAONHNR NO rocrT

18I105,1-80 u I'OCT I18105,2-80,

llo nonyuenHo#t sennumHe gaxrTuueckoft Mapku GeToHa R, NMo meflcTBY-
DIOAM HOpPMAM NPUHUMANTCA 3HAUEHUA IPOYHOCTHHX XAPAKTOPHCTHK  OeTOHa
(cm. "PykoromcTso mno onpemeXeHNMD M OLEHKe NpPOYHOCTH GeTOHa B KOHCT-
pyRIMaX 3paHuit U coopymenunt” (M., 1979),

Heo6xonumue paa pacueTa XapakKTepHCTHUKH ADMATYPHOR CTaIM MpPUHK-
MaTCA N0 NeACTBYDNMM HODMATHBHHM AOKyMeHTaM. Ilnomanp ceuenusa apma-—
TYPH P PACYETHOM CEUEeHMH NPUHHUMADT N0 IHOAYUEHHHM NpH  OGCHeNOBAHUM
PaKTHUECKUM MHHUMANHHHM BENMYMHAM, SOMEPEHHHM P JAHHOM. ceueHuu, Bc-
J B PE3yJbTATE KOPPO3MH NAOWALL OAHOI'O APMATYPHOIO CTEPMHA YMeHp -
mMAACh BABOE, €e He YUATHEBANT NpU pacuers.
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[lonyuennue xapakTepuCTHKU GeTOHA M BEAUUMHY TUIOManen CeUeHHUR
apMaTypH clefyeT YMHO®ATH HA KO3(PUIMEHTH Hnﬁ u Kx™” , TpUBefeHHHe
P Ta0x.4 U yunTHBANMME uaﬁnpameanHnP cayuaflHuif xapakTep KOpPpPO3HOH-
HHX npoueccop. Hoadduimenru KxO u Ky’ @ Ha3HAYanT B 3aB/ACHMMOCTH  OT
KaTeropul noppexgeHna KOHCTPYKLMA MIM UX COCTOAHMA.

TaGauua 4
KaTeropus cocToAnus “ KF 2
KOHCTPYKUKUA no Tabda.d
I, I I I
i 0,9 0,95
Iy, Y 0,8 0,9

4.6. llpn pacueTe Hecymelt CNOCOGHOCTH M IKCNAYATAUMOHHOR NpPUrog-
HOCTH I'pPYNNH OAHOTHMNHHX N0 BULY M YyCHAOBHAM JKCNAyaTaAIMK KOHCTPYKUMA
NPAHUMADT CRERYIME napaMerTpH:

a) NpouHocTh GeToHa - no n.4.9 Hacrosmux PexomeHpayufl Ges yuera
noa¢¢nuneuwa.ﬁnﬁ;

6) naomenb CeUEeHUA apMaTyph BHUMCIADT MO Cp&ﬂHEHy 3HBUECHKUD Ana-
NeTpOB CTANM Ge3 yueTa noxumaomero koadduumenra Kix' 2,

CpenHne 3HaueHMs QUAMETPOP apMaTypH ONpPEAGAADT MO BHGOPOUHNLM
SHAUOHUAM COXPaHMBUIMXCA [UAMETPOB apMaTypH C LOBepUTeNbHOR BEepoAT -
Hocton 0,95 no dopnyne =

$ d] DW tz‘l d[ Sd‘
d, = —— —t ’
v n %95 Yau

rne 4, - cpefilHee 3HAUEHWe COXPAHMBHErOCHA nUaMeTpa MpPOKOPpOAMpPOBaH-
Holt apnMaTypw ¢ popepuTenbHolt mepoaTrHocTbie 0,90, cM; 4, - BubO-
POUHOEe 3HAueHWe nuaMeTrpa, CM; »# - ofGveM BuGOpkM (He MmeHea 30);
S s - CpefiHee KBaApaTMyHOE 3HAUEHWe aMaMeTpa ApMATYpH, C M

Loos — koaddunuesT CruoneHra.

CreneHb ocnaliaeHua nIomanu CeueHUS apMATYpH Koppoauel onpenensn-
ercsa, %, no dopmyne ,
o~k 100

a, ’

rane d, - “cxoaHuft puaMeTp apMaTypH, CM.

Hd"'

Ecan B pesynabrTarTe pacueroB Hecymeft CrOCOCGHOCTH, WHUDPHMHH DACKDPH -
THA TpeIMH, NporuM6op MoJyuyeHHHe 3HAUEHMA YAOBRETBOPANT TpelopaHUAM
CHull [I-21-75 "BeronHne n mene306eToHHHe KOHCTpyKumu. Hopmu npoekTu-
POBAHKA" , KOHCTPYKLMA CUMTAETCA NPUroiHo#t K janbHeiflle 3KCNAYATAUMK.
B npoTHBHOM cilyuae HeOGXOAMMO BHIIONHATD PEMOHTHO-BOCCTAHOBUTENbHHE
MEPONPHATUA, YKa3aHHHe B Tadn.d. [~



Ta6aupa 3. KaTeropuu cocroauus xene306eTOHHHX KOHCTDYKIMNR
Kare-Oyelka pPRaHAKHA

pist | Koro coc- KOCBEHHNE npAMue
CcOC—| TOAHUA 3alMTHHE [riyOouHa HefiT- POWHOCTS
Gerona, Mia

TOA NMOKPLTUA | pannaaumu
HUA eTOHa, h, ,
apMa~-
HTpauMiaax
arpec-|no
CHUBHUX | Tabx .
KOMIIO~ |HACTO~
HEeHTOR
I
I1
il | Heymosne—~ |[loBpexpe-~

TBOPUTE-
JbHOS

HH Ha
IVIOWAIH
Gornee 10%| h, = 4,

Hpafiie He- 3 R<[R"]
YAOBAETBO-
pHUTENbHOe

Y | ABapuitoe - - ~ 4 To =me

I8



HOBpeRneRTY Pexomexnaimu no peMoHT-
npouse NpPU3HAKHK Ho-aoccwagggggzzpaun

MY pPUHA

PACKDHTHUA

HOPMUDY 6

MHX pacuye-

TOM TpemMH,
MM

a, < [a,) HopMaabHOo® PyHKLMOHHPO-~

BAHWEe KOHCTDYKIMR NOX-
HOCTBO 0CGeCHedYeHO MpH
COOCXDAEHNHN TTPABHE BKCII~-
JAYATAIINA

H8, TIOBEPXHOCTH, OTCAAUBa~—|MOHT
HUe, NATHA PXABUHHH, HO-—

JOT pPRABUMHH H& 3aKAan—

HHX JeTanfX

MectHoe ypaaxnHenue (non- |Texymuit pemoHT ¢ BO30-
TEKH), TPEUMHH KOPPO3UOH-|OGHOBAGHME M SAMNTH OT
HOI'0 NPOUCXOXAEHMA BROAL |KOPPO3UM C YKa3aHHeM
apMaTYpH, YaCTHUHHWE OKOAH|CPOKOB 6r0 NpoBeReHusd
3aMUTHOr'O C OrOJIeHMeM ap-
MATYPH CAOA, KOPPO3IHOHHHE
noBpexjeHusa, OTCYTCTBUE
CBApDKK Ha 3aKJI4NHNX HeTa-
1AX, HeJOCTATOYHOCTDL MAO-
HanKy¥ ONKDPaHHA

[lpogonbHue TpemuHs BaosAb |KanuTanbHuf pemoHT C
apMaTypH B 30HaX €6 aHKe-|yKasaHHeM CpPOKa Npopene-—
pPOBKA U3~3a HADYWeHHs AH-|HUA C DHIIOAHOHHeM PaloT
KepoBKH 3aKJafHHX ReTakefl|no BOCCTAHOBAGHWD 3KCII-

AyaTallMOHHHX KAa4YeCTB
KOHCTDYRLmM{A

Paspuew crepmiieft paloueft |CpouHoe npuHsTHE Mep NO

f ¢ |apMaTyps M XOMyTOB, BH— |NpeAOTBpPANEHMD OGpyme-
10 %€ £ > — | kpamuBaHue GeToHA CmATOM |HUA KOHCTPYKmMA (CTpa~
! 0|30y uaruGaeMbx M BHele- | XOBOWMHE MEDONPUATHA,
HTPEHHO CXATHX 3JIEMBHTOB,|Or yeHHe HAT'DY3OK K
BHIIYUMBANME CTEpPXH. ! r.n1.). Kanuraxphut pe-
CRATHX 3JEMEHTOB KOHT C YCHAOHHOM WIH

aaMeHOt RoHCTpYRIMR

I9



O6osHaueHus, NPUMHATHE B TA6R.3.

R - cpenHe-CcTATHCTUUSCKMi NokasaTedb faxTUUecKoil IPOYHOCTH
Gerona; K", R’ — cooTBETCTBEHHO HODMATMBHOE M paCUeTHOE CO-
npoTuBieHuA OeroHa, npuHuMaemwe no CHull; 4, - cpemHe-cTaTHCTH-
yeckas IaylfuHa HeftTpayuaaimu OeToHa 3I&8IMTHOIO Cnod; 4,, - cpel~
He~-CTATHMCTUYECKAA TOJNMHE 3aAMUTHOrO CHAOA; (, - CpefHE-~CTATH -
CTUYECKAA BOJIMUMHA KOHLEHTpAlLMU Ar'DOCCHBHHX KOMIOHEHTOB B 0e-
TOH8} Cp ~ IpEneSbHO KONYCTUMAA KOHIIEHTPAUMA ArPECCUMBHHX KOM-
NOHEHTOB B GeToHe; <L -~ OTHOCHUTENBHH! MpPOruS KOHCTPYKIMA

{
(£ - nporu6, ! -~ mpoier).

[Tpumeuanus k Tabn.d,

1., 3HaueHMs nNapaMeTpOB B KBAJpPATHHX CKOOKAX MNPUHUMARTCH no

narHum raasy CHull [1<21-75 ."DeToBHHe # mene3o6eTOHHHEe KOHCTPYKIMMU™,

2. HoceeHHue npuaHaku piaa 1Y um Y Kareropusi COCTOAHMA He YyKasa-

HH, TaK KaKk He ABNAONTCA OrpelefsolvMi.
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4.7. B cmyuasx, Korgs HUMENTCR CTATUCTAUECKME NaHHHWE 10 MPOYHO —
CTHHM CBOCTPAM NATEpUAJIOR M I'eOMeTpPUUECKMM pasMepaM ceyeHMit 00—
clefyeMuX KOHCTPYKIMIE 1enecoo6pasHO BHIICJAHATH pacuyer BEPOATHOCTH
6e30TKA3HOR PafoTH no Hecyme§l COOCOGHOCTH nO npux.<l.

JTOT pacueT BHIOJHAOT DPaKyAbTATUBHO B {j@IfX OCBOEHUA MeTona W
HAKOIUIeHNA naHHHX. PeaynabTaTh pacueTHOR Ole@HKH HANEeXHOCTH Cclely-—
€T COMNaCOBHBATL C ABTODAMM HACTOAUMX FexomeHgaumi.



lIpnnoxenne 1
METOJH OIPEJENEHNA COAEPEAHWA B BETOHE MPEMOJATAEMHX KOMIIOHEHTOB

{lpucyrcrere B GeToHe BOJOPACTBOPHMMHX KOMIIOHBHTOB OllpellelANT B
pacTBope, NPUrOTOBNEHHOM, Kak ykasaHo B n.3.7 Hacrosumx PexoMenna -
81717 8

MoHw xaflblfA ONpegerfanTCAd KOMIVIEKCOMOTPUUSCKU NyTeM TUTPOBAHUS
pacreopom Homnnexcona U,

HoHu MaPHMA OnpeneaAnTCH MO CHHEMY OCAIKY, KOTOpHR BHIazaeT ¢
XVHAJIM3APMHOM B CUMJIbHO MesouHo#t cpene. [lpu noGapiieHuu orucanUTeleit,
TaKuXx Kak OpoMHad Bofa, OCANOK HEe MeHAeT OKDACKHK. KonuuecTseHHOe
cojlepaHiie WOHOP MAIrHUA ONpeNeNAnTCA B NPUCYTCTBUM DPUOXPOMUEDHOIO
T-uHaMKaTOpa, AHAJNOI'MUYHO OMpeleSeHUk KAalblMA.

Monw Hatpusa ¥ ero coemvHeHuit KaueCTBEHHO ONpefeNdlTCA IO OKpac-
Ke niameHu raszoso#t ropeaxu B xeaTu® user. OxkpamuBaHue HcuesaerT,
eCn¥ CMOTpeTh uepes CHHes KobanbTosoe cTekao. HoanuecrseHHoe comep-—
gaHUe WOHOB HATPUA OmpelenseTcA Ha IiaMeHHOM doTomerpe.

HoHU Kanusa BHABAANTCH 10 OKPANMWBAHUD COJNAMH KalduA MJIaMeH!  I'O-—
peaky b duoseropuit npeT, KOTOpH{t He HcuesaeT, €CAM CMOTPETh  Uepes
ko0anbLTOBOE CTeKNo. HoluuecTBeHHOE cOnepRaHVe MOHOB KaluA onpeneid-
eTCA Ha TUIaMeHHOM (oToMeTpe.

MoHn aMMOHMS OnpenefswOTCA 1O OKPAUMBAHMY B ®eaTHH LBET pacTBOpA
npu N0CaBAEHMH K HeMy cerHeToBolt coxu W peaxTuna Heccnepa. Koauue -
CTBEHHOE COjJepXaHWe MOHOB &MMOHMA OMNpefeNASTCA KOJIOPUMETPUUECKH.

lony xJyopa onpegenswrca no GeaoMy OCaunKy, KOTODHIt BuraiaeT npu
o6paboTre a’30THOKUCILM cepebpom. HosuuecTBeHHOe comepmaHue MOHOB
Xjopa onpelensercs TUTPOBAHWMEM B NPUCYTCTBUMM Xpomarta kKaaus npu  pH
6,5-10,5 crannapTHHM pPACTBOPOM A30THOKHUCIOrO cepedpa.

CyasdaT-uoHH BHABAANTCA MO GeNOMy HEpACTBODUMOMY OCANKYy = CYIAb—
faTy Gapua, ofpasywmeMyCsa NpY peakimu ¢ MOHamMu Gapus B Kucjaolt cpe-
ne. Conepxanue cyabdaT-UOHOB OnpenenseTCs NPU THTPOBAHMM B NPUCYT-
CTBUM HaTpueBoll coau enU3apUHCYILPOKUCIIOTH WM HUTXpOMR30 B cJaalo-
KACAOfi MeTaHOJBHOR! cpefle CTaHAAPTHWM paACTBOPOM Xjopuua Gapusa. Jaa
3aToro ornpeneneHun npoly Gerouna 10 r caenyer oGpaborars I n gucrTan -
AXPOBAHHON BOIH.

CyapdaT-uonn MONHO ONpemeNATb Takme KOHAYKTOMETPUUECKM, THUTDO —
BaHMeM pacTSopoM aueraTa 6apys WM I'DaBUMETPUUECKUM METOJNOM, OCHO-
BaHHOM H& o06paa’oBaHuu ocanxa cyibdara Gapus.
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MoHH HMTpaTa MOMHC OMpPEREeNUTb MO OKPamMBAHMD PACTBODA B CEPHO -
Kucaolt cpele ¢ OpyLMHOM B KpacHw#t 11BeT, xXeaTeommit BO BpemeHu, Hoan-
UeCTBEHHOE COnepraHie UOHOB HUTPATA OnpelenseTcid  KOJOPMMeTPUUECKH
B CEOPHOKMCJION cpeme ¢ KCMnoJIib3oBaHWeM WHAMUTO.

HurpaTh MomHO onpenenuTs Takxe noasporpaduuyecKuM WIW BOJbTaMIIe-
POMEeTpHUECKHM MEeTOINOM, OCHOBAHHOM HA BOCCTAHOBJAGHMM HHTPATA—~NOHA B
meJouHoOt cpene n0 OGpa3’0OBaHMA aMNUaxa,

Oprannueckue pemecTBa OMNpefeNANTCH C TNOMOMBLD MOAXMUCAGHUA pacT —
BOpa C opraHuyeckumy pemecTnamy pasfasiaeHHOR cepHOR xuciaoTOM, KOTO-
paa ofGecipeunpaer 0,0l H. pacTROp nmepmaHraHaTa Kajus. Conepmanue
OpPraHUMUeCKHX BeNleCTB ONpefAessercsa KOJAMUECTBOM BEMECTB, OKUCIAEMHX
[IePMAHIaHATOM Kanusd.

Onpenenexne HoHOB xropa, cynpdara, HUTpATA, AMMOHHUA M T.M. BO3-
MOMHO TaKme W3 BOLHOI'O pacTBOpa 3NEKTPOXMMHUECKUM METOLOM, OCHOBAH-
HOM H& MIMepeHHUM Da3HOCTH MNOTEHUMANOB MemLy CpPaBHHUTEJNbHLM 3JEKTPO -
IOM U HOH-CEeNeKTHBHEM 3JI6KTPOLOM.

Cyapdua-uoHn OnMpenesNswTCA CASAYRNIUM OGpPA3OM: B NMPUCYTCTBUM Ce-
poBogopona fnpu ofpaloTke cyavdmuos consHoOR kucnaoro#n, Gymara, nponu-
TAHHAA PaCcTBODPOM aneraTa CBUHIA, USPHEET.

A KOJMUEeCTBEHHOr'0 onpeleleHUs CyAbfuI MOHOB CEpoBOLOPON, BH-
JeneHHuft M3 cyabdunos npu gettcTeuu coasHolt kucnoTw, noraomant I H.
pPACTBOPOM menoum, Heftrpanuayor conasHoft kucaorof no pH 8, noGasaswor
M3OHTOK CTAHNAPTHOI'C pacTBOpa Mola ¥ pacTBOpOM THOcyAbdaTa  HATPHSA
TUTPYOT ocTapmuiica uon.

Macjo BHABAAETCA C NOMOTb KPUCTARIOD KAMPOPH, KOTOPHE TOMEMADT
Ha MOBEPXHOCTh PACTBOpA. B MpUCYTCTBMM CNELOB MACKA KPUCTANIN OCTA-
OTCA HENOABURHHMH. LA KoIMuecTBeHHOro onpeneleHUs Macjia ero 9KCT-
parvpynT U3 GeToHa XJN0poQopMOM WM neTpoiefHoM ofuMpoM M nocle OT-
I'OHKM pACTBOPUTENA MACIAHHE OCTATOK P3IBemNUBalT,

DeHoN onpenenseTcA MO pe3koMy 3anaxy xiopdeHosa, KOTOpHt omyma-
eTcA npu oOpadoTke dexHona xinopHo#t Bopmoft. HoimuecTBeHHoe comepmaHue
OOHO~ ¥ MHOI'O3aMemeHHHX PeHONOB, a Takxe UX IOMOJNOroB onpeneasoT
KONOPUMETPUUECKH C IMA30COONUHEeHHAMM.



llpunomenue 2

PACUET SKCIUIYATALJIOHHOM HALEXHOCTY IO ITPOYHOCTHU
HOPMAJIEHHX CEUEHMA M3rMBAEMHX JJIEMEHTOB

PacueT akcriayaTalMOHHO?W HANeXHOCTH 110 MPOUYHOCTUA HOPMANBHHX Ce-
yeHUl! BHIIOJHAETCHA INA MACCOBHX M3rufaeMbX mele300@TOHHHX KOHCTPYK-—
il ¢ npocrefmeit fopmoit reoMeTpuueckux cedeHutt (rIOCKME NAUTH  NO-
KpuTUt M nepeKpuTHit, CaiKN NPAMOYTOJIHOI'O CeueHud,IeHTOuHHe PyHna -
MEHTH) MNP COGIOASHUM CAelyUIMX YCHOBKHA:

HapylleHue CleIUIeHUA apMaTypH ¢ G6TOHOM B OnOpHHX 30HAX OTCYTCT-
ByerT;

pacnpeneneHds NAPANETPOP KOHCTPYKLM! MOQUMHARTCSH HOPMAJIbHOMY
3aKOHY ;

fU3MRO-MEeXaHUUECKMe XAapPAKTePUCTUKM apMaTypPH He U3MeHADTCA;

OTHOCHTeNbHAA BucoTa cxartoft soHn f =< 0,0 fp

JKCIAYaTaluHOHHAR HAOeXHOCTb KOHCTPYKUMI 10 MPOUHOCTH HOPMAJIbHHX
CeueHU?t XapaKTepu3yeTcsa BepOATHOCTHO Ge3oTkKasHo#t paloTH, KOTOpasd
OnpepensAeTcs B MPeanoJOXeHUuH HOPMaJIBHOIO 3aKoHa pacrpefeileHus Mnpoy-
HOCTU no QopMmyle

H3=0|5+q3(b,3) ’ (I)

rpe H, - BepoATHOCTH Ge30TKA3HON paGoTH KOHCTPYKIMHM HA MOMEHT 06—
cnenonanus; P - raGyauposanHas GyHkima Jannaca (em. B.E.I'myp -
MaH. TeopuMA BePOATHOCTH M MaTeMaThueckas crarucruxa, M., [972);
¥, — xapakrepuctuka 0e30nNaCHOCTH.

[lpn ucnonbzoBaHun TAGYJINPOBAHHHX 3HAaueHU? GyHKUMHM HOPMUPOBAHHO-
ro HOpMalbHOr'O pacnpeneneHus sasucumocts (1) npuoSperaeTr BuUfm:

H9=F0(Xa): (2)

rae f, - rTaGymmpopanHas QyHKUMA HOPMMPOBAHHOIO HOPMAJNBHOIO paclpe-
DeNeHNA,

XapaKTepuCTUKA Ge3onacHOCTH pacueTHoro uiM gaxTuueckoro MaruGa-
NIero MOMeHTa X, OnpemenseTCA Mo dopmyie

Ma — Mg
= e———
¥s d(M,)
rape M, - maremardyecKoe OmMHUZeHWEe NMPOYHOCTH HOPMAJIBLHHX ceueHuil Ha

MOMEHT ofclenoBaxus; 6(M,;) - cpenHee KpazpaTUyeckoe OTKIOHe —
HUe MpouHOCTH; M, -~ BHEHHHW MOMEHT OT pacueTHON Harpysku, 3a-

(3)
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napaempil NMpoexToM uMan pakTuueckwht uMarubanmuit MOMEHT B paccMaT -
pMBAEMOM CEYEeHWN OT BHemHe# Harpys3Ku.

MaTemMaTnueckoe OxKiaHMe MPOUYHOCTH HOPMAJNbHHX CeueHuit onpejpens -
ercAd no dopmynam raapu CHull [I-2I-75 ¢ yueTom caepnyomux KOPpEKTHUpPO -
BOK™:

a) 3Hauyenue fo onpenenderca no fopmyne

fo = a -0C,005R, = 0,5 |,

rae a - xoadduumenT, TOoT we, uro u B CHull [1-RI-75; H.,p - 8 Mla
Rp — CpomHAf ONMuUTHaA MPU3MEHHAA NMPOYHOCTbL GeTOoHa,

6) fipu OnpeneseHuy f o TDH HAINUKMU OTETHHX ,naHHux BMECTO BEJH -~

on
umid 6, = 400 Mla ucnonbsyoer penuumiy 6, = E, ,rne €, -
cpenHee OMHTHOE 3HaueHWe npeaenabHol ne¢0pmaunu 6eTOHa pH LEeHTpalb-
HOM CRATHM, HO He Gonee 2,5 % , T.e. 400 Mlla = 6, <= 500 Mla. pn

!
OTCYTCTBUM OMNWTHHX OAHHWX BeJWuuHa 6, MNpHHUMAETCHA COIrJacHo CHull
[1-21-75;
B) pacueTHOe CONpPOTHBJIeHMe apMaTypH R, Np¥ HAIUUMHK OMBTHHX

NBHHHX 38MGHAETCsl CPEeRHUM 3HayeHMeM (PU3UUECKOr0 MJIM YCJIOBHOTC Inpe—
Kena TEeKyuecTH R, ; pacueTHas NpUIMEHHAd MpPOYHOCTHL GETOHA 3BMEHSeT-
CA CpPOAHMM 3HAUEHMEeM OMHTHOM! NpU3MeHHON mpouHocTH GeroHa R,, ; reo-
MOTpHYECKHEe pasMepu CeuyeHUt NMPUHUMAKTCA DABHHMU CpPEOHUM 3HAUEHUAM,
NOJy4YeHHLM o pesynabraraM ofcaenopanufl. llpy OTCYTCTBMM ONLUTHHX NaH~
HHX MCIOXbL3YOTCA NPOGKTHHE CpefHWe JHAUEHMA CONPOTHUEJEHUS MaTepua -
nop, onpenensemne no gopmynam (I10),

CpegHee kBaapaTHuecKoe OTKJOHEHME MPOUHOCTH HOPMAIBHHX CeYeHM
onpenenserca no gopmyie _

o= Y (- (e

+ (gﬁ?-)’g;{ )+(g;’3)5 (6)
(4)

rae 6,(a;) , 6,(R), 6,(Rn) , 65(h) » 6,(F,)s 65(8) - cpensue

KBAUPATHUECKNE OTKIOHEHMH BEJUUMHHW 3aMUMTHOT'O CJAOH X COOTBETCT -

BYOIMX MPOYHOCTHHX ¥ I'EOMETPUUYECKUX [apaMeTpoB Ha MOMEHT o6Cle—

IOBaHUA ;

\L.—--- e A il Spial S Nl M sy el —

* Hosoe B NpOeKTUPORAtiH GeTOHHHx M xene3oBeTOHHHX KOHCTpYKimf /
A.A.I'sospen, C.A. Jvurpies, D.01.I'yma u ap. - M., 1978, i
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My OMs oMy GMs My | IMy e nme NPOU3BOAHKE

ORo’ GRmp’ dh ' day = dFa  §6
NPOYHOCTH HOPMAJIBHHX CeueHH! Ha MOMEHT oOcilefOBaHUA 1O COOTBET-

CTBYWOIMM NapaMeTpaM onpeneisnTCcsa cieiyoumM o0pasoM:

o amFy (h,-7)

%-0,5552,

e A

TR~ R (F,-X),

92— 0.5 Ry X* (5)

rae Ry, R, , A, h,, 5, F, ~ CpelHHe 3HAUEeHWA COOTBeTCTBYDIMX

napaMeTpoB Ha MOMEHT O0CJIenopaHuA.

KoHCcTpyKiMA ynoBaeTBOpAeT TpeGOBAHMAM HAREMHOCTH, eC]y
H, > H, (6)

?

rae Ho - HavanpHas npoexkTHaA 06eCneyeHHOCTb PACUOTHOW MPOYHOCTH HOp-
MAJIbHHX CeyeHUfl onpegnensderTcs no GopMyaam:

H,= 0,5 + P (y,) , (7)

0
WIn

Ho = Fo (yo) , (8)

3pecsy ¥, F, - 10 me, uro u » dopmynax (I), (2); g, - xapaxrepu-
CTHKa Ge30nacHOCTH pacyeTHON MPOUHOCTH HODMAJbHHX CeueHuft onpe-
neasercsa no Qopmyne
My - M
Yo = ——— 9
0 o (M) (9)

riue ITI,, ~ MATeMATHUECKOE ORMRaHKe MPOUHOCTH HOPMAABHHX CeueHut  Ha
CTAIMY NPOSKTHPOBAHUA MpPU COBMOCTHOM YUeTe KMAMEHUMBOCTH  NApa-
METDOB, perJaMeHTHDOBAHHOR TpeGOBAHMAMU HOpPMATHBHO-TEXHHUECKMX
AOKYMEHTOB, ONpefleIAeTCA C YUeTOM KOPpeKTHB, 4To u auaa Ma;
M - pacyeTHaf HMPOUHOCTH HOPMAJBHHX CeUeHUt KOHCTPYKUMIE Ha cTa-
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Ui,

IUK NPOEKTUPOBAHMA, OMnpeaenseMads MO METOAUKE IJIaBH CHull
[1-21-79;

6(M,) = cpenHee KBanpaTUUCCKOE OTKJIOHEHKHE IIPOYHOCTHM HOpMalb-—
HYX CeueHull Ha CTaguu NpoeKTUpoBaHudA, OonpefensercsH 10 GopMy—-
ne (1), rae yacTHwe NPOU3BOIHHE NPOUHOCTU HOPMAJBHLX ceyeHu

onpenensorcA no dopmyisam (5) npu yuerTe NpPoOeKTHOI  MIMEHUUBOCTH
flapaMeTpop KOHCTpyKuuft,

CraTCTUUeCKHE XapaKTepUCTUKU M3MEHUMBOCTH NMAPAMETPOB KOHCTDYK~-
pernamMeHTUpoBaHHO! HOPMATHBHO-TEXHUUECKUMN JOKYMEHTami, Orpe-

DEeNANTCA clenyoumu™M o0pas3oM:

rne

rmje

a) IJIA NPOYHOCTHHX CBONCTE MATEpPUAJIOB:
6(Rs) = (R]-#,): 1,36
R, =R+ 1.646(R,) ,

g

6(Rnp) = (R, = Rp):1,36

N
Rup = Rpp+ 1,646 (Ryp) (I0)
6(Ry)y 6(Rnp) , Roy Ry - COOTBETCTBEHHO CpenHMe Kpajxpa-
TUYECKUE OTKJIOHEHMA U CpefHue 3HAUEHUs COOTBETCTBYONMX NapaMeT—
N
pOB Ha CTauuu npoexkTuposamusa; R, , R, R, R, - 10 me, yro

u B CHull 1-21-75,.

6) ANA reoOMeTPHUECKUX MapaMeTpoB KOHCTPYKLMA:

6 (x) = O0(x):3 (I1)

6 (x) - cCpenHee KBaJpaTHUECKOE OTKIOHEeHWe IeOMeTpUUYeCcKMX rapa-
METPOB Ha CTAOUM MPOEKTUpOBaHMA, O(x) - NONYCKaeMOe OTKIOHeHHE
OT CepelMHH NMOJAA NONYCKOB, ONpelelAeTCA N0 NPOEKTHHM LAHHLIM WM
cornacHo I'OCTam Ha npuemky koHCTpyKuM#A.

L4

[lpn HeBunoaHeHMM TpeGoBaHMit HANEMHOCTM I[IPEAYCMATPUBANTCA MEPO-

NPpUATHA MO BOCCTAHOBNEHWO U NalbHelleMy MOLNEPRAHU0 HANEXHOCTH: pe-
MOHT, YCHJIeHMe, 3aMeHa KOHCTpyKuuft, 3aiMTa UX MOBEpPXHOCTH, CHUXEHHEe
AKCIIYATAIMOHHHX HarpysoK U T.4.

[lpumep pacuera.

OueHnTb HALEXHOCTL IO NPOYHOCTH HOPMAJILHNX Ceuexuit NeHTOYHHX

dyHnamenTop 0-24Y cepum I1.II12-I,

Heo6xopumocTe B Takofl OleHK® BO3HMKIA K3-34 TOr'0, YTO TPYHTOBHE

BOQAN, P KOTODHX 3KCIUIyarTuposaauch fyHnameHrtH, Ha yuacrkax I u 2,ne-
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PeUIK B Pal3psl arpecCHMpHHX B pe3yibTaTe aBapuitHHX NpPOJUBOB TEXHONO-
'MyecKUx pacTBOpPOB.

[lo pesynbraTaM OLEHKM HALBXHOCTH ONpeleJUTh MEPONPUATUA L X A
ofecneyeHus Ge3oTKas’Hol pabGoTw dyHnaMeHTOB Ha npaibHelmmi nepuog,
BpPEMEHM DKCILIyaTalMH.

lpoexrure pasmepu dyHmamenTos $-24Y no cepuu I1.IIR-1 caenywmue:
pucora ceveHus O0 cm, mupuHa ceuenus 113 cm, pennunna 3aMUTHOrO
cnoa 3 cMm. Jonycku Ha OTKIOHEHMS IeOMETPUUECKHX pPasMepoB COCTABJIADT
+0,0 cm. HBGBHT mMapka Getona 200, DyHnamMeHTH apMMpyOTCSH ILBYMA
cewnamn-%%06§3g2§2£ . Paouas apmMaTypa - ropsuexkaTaHHad apMaTypHaA
cranb mepuoguueckoro npofuns kaacca A-ll (R, = 400 Mla; R,=340 Mla).
PacuerHut?t uarnGanmmit MOMEHT B CEUEHUK - I7,8'IO4 H- M.

B pesynpraTe HATYpHHX ofOciaenoBaHuit yCcTaHOBIEHO, UTO HA YUACTKE
I xopposusa apMaTyps OTCyTCTByeT. Ha yuacTKe 2 MMeeTCA KOppo3ud ap-
MaTyps dyHnamMeHToB. CTeneHp ocnaGiaeHusa IJIOWMSIY CeEueHUA apMaTypu
K(Fqa) = 0,05, KoaddunmenT papuaumyu niomagy CeUeHHs apMaTyph ¢ KOppO-
BUOHHLIMU TIOBPEXIEHUAMUA V(Fs) = 0,00. Tuanko-MexaHuueckue XapaxTe-
DACTUKM SPMATYPH COXPaHWIMCh HA YPOBHE INpPOEKTHHX.

CraTucTHueCcKU! aHaIu3 NAaHHHEX UCCAeHOBaHU! NpuaMeHHOW mnpouHocTH
6eTOHa, MOJAYUEHHOH# MCIHHTaHUEeM BHOYPEHHHX KepHOB, I'eOMeTpUyYeCKuUX
pasMepoE ¥ BelMUMHH 3aMMTHOI'C CloA, [OKazal, UTO UX  pacnpemelieHus
MOJUMHAITCH HOPMaJbHOMY 3akoHY. s yuacTtkoB I M 2 cpegHMe 3HAuUeHuA
U CpenHee KBalpaTHueCKoe OTKAOHEeHVEe COOTBEeTCTBEHHO MpPUIMeHHO§ npou-
HocTH Gerona coctapiasaor (0,3 Mla u 1,1 Mla, sucory ceuenus - 90 cmM

u 0,8 cm, mupuu cevenus - 113 cv u 0,9 cm, peauuuHu 3aMUTHOrC
ciroa - 3 cvM u 0,9 cwm.
QaxTuueckne Harpyskum Ha QYHRAMOHTH He HCCAEROBAIWCH. lloaTomy

cnenyeT onpenelUTh BKCIIYATAIMOHHYD HANEeMHOCTH KOHCTPYKUMHA He BOC-
NpUATHE TPOEKTHOI'O PACUETHOI'O MOMEHTA.

Pemenue.

1. OnpenensieM 06eCreUEHHOCTh PACUYETHON NMPOUHOCTM HOPMAJIBHHX Ce-
yeHult npu ynopiaeTBOpeHUM TpelGoBaHulh HOPMATUBHO-TEXHUUECKUX NOKYMEH-
TOB.

8,) CTATHCTHMUECKNE XApPaKTepHCTHUKM napaMeTpoB $yHOAMEHTOB.
Ucnoapays ta6a. II u I3 CHull I-2I-75 ana mapxu Gerona 200, umeem:

" Rm — R _
Rnp = II,5 Mla; ﬂnp = 9,0 Mla; 6(”@): 1;: — np _ II 32

= 0,83 Mla,
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CpenHee 3HaueHne NpuaMeHHON npouHocTu cornacHo dopmyaam (I0):

Ry =R, *+36(R)= 9,0+ 30,83 = 1,5 Mla,
Wcnoabsya naHHwe npoexTra gjasa cranu xiacca A-l, HMBEMf:?: = 400 Mla;
Rq - 340 ma'

Ra = Ra _ 400-340 _ :
E{RG) = '———'—I—""a'g- = -—E——é-é—- = 44,12 M.Ha'

R.o=R, +36(R,) = 340 + 344,12 = 472,4 Mla.

CpeaHee xpanpaTHuecKoe OTKAOHEHU@ IeOMEeTpUUECKYUX NapaMeTpoB CoO-
raacio fopmyne (II):

DHCOTH CEeUEHUSA 6(h) = %h—) = 9—5§ = 0,167 cM,
WMpYHN ceuenus  6(0) = ‘53(5) = 9—52 = 0,167 cu,
0(as) _ 0,5 _ ¢ 167 cw.

BONMUMHN 38MUTHOIO CJOA 6({0,)= 3
[lpoekTHHe 3HAUEHUH I'EOMETPUUECKUX MAPAMETPOB KOMCTDYKLWUM ABAA -

OTCA WX CpenHUMM 3HaueduAM. CoraacHoO NMpUBeNeHHWM JaHHHM 110 apMUpO-
BAHWUK, KOJHMUECTBO €€ B CeueHW¥ COCTaBJfer

F, = 24 @ 8A8 = 12,07 o

Cunraem ee meTepMMHUpPOBAHHOM BEAUUMHON, H3MEHUUBOCTbL €€ HE YUUTHBA-
M.,

6) craTHcThUECKHE XAPpaKTepUCTUKY UIMEHUUMBOCTU NPOUHOCTH HOp~-
MANIbHHX CceyeHu,

CpenHan paouas BHCOTA ceueHuii:
hy=h - a,- 05d, = 50-3-0,5'0,8 = 46,6 cw.

OnpeaensneM CpegHOD OTHOCATEAbHYO I'PAHUUHYO BLCOTY CXATON 30HW 6eTo-
HA.:

f, = 0,85 - 0,005:R,, = 0,85 - 0,005°11,5 = 0,79;

_'f?' - _________fﬂ e 0,79 - 0,63
R 1+E£(1__ fihﬂ ) I +47§4 (1 _0,79°4 66 )
6 a h 000 00

Cpenﬂﬁn_pTHocuweanaﬂ BHCOTA CKaTO# 30HH CeToHAa:
F o Rala _472,4°12,00 . 009<0,5%, =0,50,63 = 0,32
Rup bh, 11,5-113-46,6
Tax kak ycaosue ¢ = 0,0 §, ynosnersopsercd, TO pacueT HaAEXKHOCTH
MOXHO DHMOJHATH.
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OnpenenneM MaTeMATHUECKOS ORmUGAHME MPOUHOCTH HA CTANUU MPOEKTU-
pPOB&HUA.

_ 472,4.12,07 _ 4,4 cm;
Rnob I1,5-113

M,=R,5%(F,-05%)= 11,5-113°4,4* (4 6,6-0,5'4,4) = 25,4+I0% Hm,

OnpenensieM cpeflee KBANpaTHUUECKOE OTKJAOHeHMe mpouHocT. HA a1 m
3TOIr0 HAXOA¥M YAaCTIiHE NPOU3BOLHHE ITPOUHOCTH MO U3MEHUMBHM NapameT -
paMm.,

>|

CR o By (By=X) = 12,07°(46,6 - 4,4) = 509,4 v’

R4

IMu 05552 = 0,5113°4,4% = 1093,8 cu;
OR np

g;n -7, F, = 4724+12,07 = 570187 H;
{7Mn=_ dMH = —570]:97 Hs

da,  an '

gg"=o,5ﬁnp?2 = 0,5°115°4,4% = 1132 H;

(0= {2 (1) Ao o, (2o (22 ) -
- 1/509,4%-44 12,1093, 6%- 0,832+570Im(_ 57018 7)2+0, 167 +
113 2°:0,167% = 2,25-10% H-y;
B) pacueTHaA NMPOYHOCTb HOPMalbHEX CEueHMM
¢, = 0,85 -0,008'R,, =0,85 -0, 008°9,0 = 0,78;

da,

f ..'-_.-...._.__.ﬁ__..___ — Sl i 0 78 0 63.
U e Ra (g fohe) 1, 380 (1 _ 0,78, 16,6,
6 h " 200" 50
x = Rafa _ 340°12,07 _ 4 o oy
Rop b 9-113

M =R, bx (h,~ 05x)= 90° 113-4*(46,6-0,5°4) = I8,I- 10% H-m.

r) o6ecrneyeHHOCTL PACUETHOM MPOUHOCTH COUeHMI.
lapakTepucrTika Geaonacnocwu 4 .
go_____. HH 2524' IO v IB .['TO 3,2.
6(MH) 2,25°10
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U6ecneuycHHOCTb pacueTHO! MPOUHOCTU ceueHul QyHIaMeHTOSB:

Ho, =05+ ®(y,) =0C,5+ ®(3,2);
* (3,2) = 0,49931;
H, = 0,5 + 0,49931 = 0,9993I,

<. OnpepenseM sxcnayaTaipoOHHYl HANEXHOCTb OOGCileNoPaHHHX QyHua -
MEHTOB Ha yuacTke 1.

a) CTaTHCTUUECKUME XAPAKTEPHUCTUKA K3MEHUMBOCTU ITPOUHOCTH HO P~
MAJILHEIX ceueHUlt no pesyiabraraM olcnenopanuit.

L Cpennsas paouas BHCOTA ceueHuit:
hﬂ=h"f—i1_0,5dﬂ= 50 -3 - 0'5'0,8 = 46’6 CM.

Onpepnonsiem cpenHOw OTHOCHTENbBHYD IPAHUUHY®D BHCOTY CRATOR 30HH GeTo-
Ha :

f. = 0,85 - 0, 005 &K,= 0,85 ~ 0,005-10,3 = 0,80;

f_ — — fa = 0180_______....._....__ = 0‘65,
" 1+_§__e.(1_ff_’1£) [+ 372,4 (7 _ 9,80:40,0,
6, h 000 o0
Cpenﬂfﬁ OTHOCUTENBbHAA DHCOTA CRATO}t 30HNW GeToHA:
f = Rala _472,4°12,07 _ 911 <0,5%,=0,50,65= 0,33.

 Rup A, 10,3-113-46,6
Yeaoene: § =0,5 {; oGecneunpaercs.
Onpenenaem MATEMaTUYeCKOEe OXUAaHME NPOYHOCTH.
T = Ra f_q . 472,4-12,07 _ 4.9 cms
Rnp O [0,3-113
Ms=R,, X (h,-0,5%)= 10,3-113-4,9- (46,6 - 0,54,9)
= 25,2:10% Hem.
Onpenensem cpemHee KBANpPATHUECKOE OTKJIOHEHWE TPOUHOCTH.

M2 o F,(h,-%)= 12,07°(46,6 - 4,9) = 5033 cm3;

AR,

32’1 = 0,557% =0,5°113"4,9° = 1356,6 cu®;
np

gf;fa ~R,F, = 4724-12,07 = 57018 7 H;

OMs __dMs . _s7018 7 H:

aﬂg dh

ggs-—-co,:ifnp?ﬂ = 0,5°103-4,9% = 12366 H;
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()= (2o 1)+ (22 1)+ (22)e5 1)+ (22) 5 0 + (2o )

=) 503,3%44] 2°+1356,6% LI+57018 7°-0,8%+(-57018 7)%*0,5%+
+ 1236 5°0,9° = 2,29°10% Hem.

6) o6ecrneyeHHOCTh PACUYETHOI'O U3rHGanmero MOMEeHTA.
flo npoexTy dyHmaMeHTH pacCuMTaHH H& BOCHPUATHE PACUETHOI0 KHArKGaw-
mero MomeHta Mg = 17,8 10% H: M,

XapaxTepncTika Ge30NacCHOCTH:

- . 104 104
Y g Mg _ R20,2°10° - 17,8:10° _ 3,2.
6(Mj) 2,29+ 10
OGecriaueHHOCTh pPACUETHOI'O M3rnfanmero MOMEHTA

=0,5+ ®P(y)=0,5+%(3,2) =0,5+0,49931 = 0,99931,

I[IpopepsieM ycioBne Ge3aoTkasHo#t paoTw QyHmaMeHTOB yyacTKa I no npoy-
HOCTU HOpMaJIbHHX CeUeHui:

H;,- => Ho

Hy = 0,9993I = H, = 0,99931,

Ycnosue GeaoTKasHolt paGoTH $yHnaMeHTOB Ha yuacTke I no npoumoc-
TH HODMANBHHX CeUeHU}t Ha BOCHDUATHE DPACUETHOI'O MOMEHTa O6eclneueHo.
JTO CTANO BO3IMOXHLM KW3—-3a TOI'0, YTO NPOOKTOM 3aJOXEHW NONOJHUTENAb —
HHe, He TpefyemMno pacueToOM 3anacH — pacuyeTHAA TPOUHOCTH ceuyeHuH
M = I8,1‘I0" H'm,a npoekT orpaHuuBacT pacueTHuli Brubanmmit  MOMEHT
peavunHolt M, = 17,8 10 Hem,

Iaa nanbHeltwero oGecrnieyeHns Ges3orTrasHoR pafoTn QyHOaMeHTOB He-
O6GXOAWMO BHIOJHATL TOJNBKO MEPONPUATHUA NO 3JamuTe PyHIAMEHTOB OT KOp-~
PO3MH.

3. OnpenenseM sKCIIyaTAuMOHHYO HAINEXHOCTb OOCHenOBAHHHX yHIa -
MEHTOB Ha yuyacTke 2.

a8) CTaTUCTMUECKUS X2PAKTEPUCTUKA MBMEHUMBOCTH NPOUHOCTH HOp~
MQIbHNX ceueHull 110 peayabTaraMm o6chaenopaHui,

CpenHee 3HaueHue NMAOMALU CEUEHUS apMATYDH .

Fo=F (1-x()=12,07*(1 - 0,05) = II,47 cw?.
CpenHee KBaqpaTHuecKkoe OTKAOHEHME IUIOMAAM CEUEHHA apMaTypH :
§(F)=FE-V(F) = 11,47°0,05 = 0,57 cn>
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Cpennaa paGouas BHCOTA CEUEHH:
h,=h-a,-05d,=5 -3 -0,50,8 = 46,6 cn.

Unpenenses CpemHv OTHOCHUTENBHY® PPAHKYHYO BHCOTY CEATOM 30HW GeTo-
Ha.

%, = 0,85 - 0,0058,, = 0,85 - 0,005°10,3 = 0,80;

ry fu _ 0,80 —

f _——-_—r p——t —-——I-J'——-—-'————“ — 0’65l

" 1+£.ﬂ.(;+_t.£__ﬂ) I+%.(I-M)

6,4 h 00,0 50
Cpennsas OTHOCHTENDbHAA BHCOTA CRATOR 30HW GETOHA:
Ra Fo" 472 .4°11.47
== AL LT LA ,40 < 0,9 = 0,900,650 = 0,33,
i PHPEF 10 3-113:46, 6 Ve

Yeaopue § = 0,0 ¥, oGecneunpaercs.

OnpenensieM MaTeMATHYECKOS OXMISHHEe NPOUYHOCTH.

r- Eg Fg‘ 472.4'11.47 - 4 % c“'
Rnp O 10,3°1i3

M= R 6% (h,~ 05%) = 10,3°113+4,66°(46,6-0,54,66) = 2 40-10% Hem,

Onpenensem cpenHee KBaNpATHUECKOE OTHAOHEHWUO [IPOUHOCTHM.

—lgg =’_;”(E"-f = II'47'(46’6 - 1‘66) — 48I'i 0“3;

5M§n 0,55.;2 - 015'113'4,662 = 1226,9 Chla‘;
7R o
—Jgf =R, F," = 4724-1(,47 = 54184 3 H;
My __OM ) _
gﬁs = R, (h,-X) = 4724°(46,6-4,66) = 198124,6-10° H/m;
Sﬁ’ = 0,5R,%° = 0,5°103°4,66° = III8 4 H;
6(M.) = (Mi)%f R (5M3)5 R, (W‘fa) /, (ﬁ”.’)g a 5”?2’(’_
( 3) 39& ( ) 35’,,,, ( ) oh ( ) da, ( ) ir, ar)
-.-...._....,.............._._.___,__l 9/
+(g£’ ) 6°(b) 48,1744 2%+1226, 9~ e +54184 B+(_.54134 3)2

-0,52+198124,62'0,572+1118 4°-0,9% = 2,46°10% Hon.

6) ofeCneyeHHOCTb PACHETHOrC HMArKuGaDmero MOMEHTA .



XapakTepucTuKa 0630NACHOCTH:
M, - 103 104
y =Ma~ Mo _ 28,0000 = 17,8°10° _ 2 52,
T 6(M,) 2,46°10%
JGecneusHHOCTh PACUETHONY UIrunfawiero MOMEHTA
Hy, = 0,6 +¥(§,)=0,5+% (2,52) = 0,5 + 0,4941 = 0,9941;

[IpoBepaeM ycroBue 06630TKa3HON paboTH PYHOAWEHTOR yYacTKa & IO
[IPOUHOCTH HOpPMANbHHX CeuyeHuit:

H,=0,9941 < H, = 0,9993L

Ycnopue 6Ge30TKA3HOCTH He ofecleynBaeTcH.
OnpenenseM gonyckaemuit pHemHu#t uaruGawomuit MOMeHT M,,, U3 ycHAoO -

¥s = ¥o -

af _ M - Mﬂan ,
0 G (Ms)

Orkyga  Myon = M,— §,6(M,)= 24,0-10%.3,2-2,46-10% = 16,1-10% MIa.

das panbHeltwero oGecrneueHns 0e30TKa3HON pa®oTw QyHAaMEHTOB Tpe-

OyeTCa BHINOAHUTL MOPONPHATHMA N0 3amMTe PYHEAMEHTOP OT KODPPO3uM "
CHH3UTL BOAUUMHY HAPPY3KA Ha (yHIAMEHTH.

BUA.
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