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OcHOBHBIMH HAnpaBJeHHAMH SKOHOMHYECKOTO H COLHAajbHOro paa3-
puTHA CCCP Ha [1981—1985 roau ¢ Ha nepuon no 1990 roama npeny-
cMOTpeHOo pa3paboTaTh H OCYWeCTBHTL Mephnl NO YCTPaHelHi0 notept
B CTpOHTEAbCcTBe. TakHe NMOTepy MOTYT BO3HHKHYTb H NMPH PEKOHCTPYK-
IHH 303aHHH noche MOXApoB, €CAH SKCNEPTH34 MNOBPENAEHHHIX CTpOH-
TeJbHbLIX KOHCTPYKUHH NpoBeneéHa He Ha N0JXKHOM YPOBHE.

IlpakTHKa HcCIeLOBAHHA MOXAPOB NOKa3hiBAa€T, YTO BO MHOMHX
C/Iy4aAX BO3MOXKHO BOCCTAHOBHTB H HMCMOJbIOBATh JKeJae306eToHHHE
KONCTPYKUHH aBapHiiOA 30HW H YYacTHOB THXKENHWX NoBpeXaeHHi
3AAHHA nocse npogomkKTenbHoro (4—6 u) ormeporo posaciicTBus. Ilpu
5TOM PAaCXORYETCA OTHOCHTEALHO He6OAbLICE KOJHYECTPO HOBLX Mare-
pHAanoBb.

JleMOHTaX ene3oBeTOMHHIX KOHCTPYKuHH, OCOGEHHO MOROJMT-
HbiX YYACTKOB, MAaCCHBHBIX KOMOHH, ABARETC TpyRoeMKoil paGoTof,
OAHAKO HCNpaBJeHHe TAaKHX KOHCTPYKUMA, Ha mepBHil B3rnsn naxe 6es-
HAOEXHHX, NAeT BHMIPLILI B MAaTepHaNaX H Bo BPeMEHH NMPK BOCCTAHOB-
JEHHH 3naHHil.

3akiroueHHe 0 NPHIOAHOCTH 3AaHHA H KOHCTPYKLMA, NOBpeXA€HHHX
noXxapoM, Ong AanbHefilliell SKCNAYaTaUHH AaeT CTPOHTEAbHMIH 3KcnepT,
NPOH3BORAIUHI TeXHHUECKYI0 SKcnepTHay. B mpouecce sxcnepTHam #Ce
CNEAYIOTCA Pa3PHTHE NOXapa Mo YYacTKaM 343aHHA, NnoBeaeHHe H MPR
YHHBN OGpYILEHHR CTPOMTENBLHBIX KOHCTPYKIMIl, OUEHHBAETC MATEepHalMb-
HLfi yuep6 oT Moxapa, HaMeyawtcsl cnocobhl BOCCTAHOBJEHHS 3AaHHA.

Ilenecoo6pasnoctr BHOOpa cnoco60B BOCCTAHOBJEHNR 3AaHWA, mo-
BPeN(IEHHLIX II0XKapOM, ONPENEeNsOT B KAaXKQOM KOHKPETHOM cJyuae
B 3aBHCHMOCTH OT COCTOAHHR KONCTPYKUHF, SKCIJYaTauHOHNBIX TpeGo-
BaHHil K HHM, 3KOHOMHYECKON 5((eKTHBHOCTH BOCCTAHOBAENHS MOBPEX-
DEHHHX KOHCTPYKUMA NnO CPaBHEHHIO ¢ YCTPOHCTBOM MNOBbBIX.

Cnoco6n BOCCTAHOBNEHHS 3QaHHH NE33BHCHMO OT MNMPHUYHH MX No-
BPEXJEHHA (NpocajKa TPYHTOB OCHOBAMHA, ACHCTBHE B3PHIBHOIN BOJNH,
ceficMHYeCKOe WJIH OrHepoe BO3[EHCTBHE) B OCNOBIOM CXOXH. Tak, crio-
co6bl YCHNIEHHS Hecywefi CNOCOGHOCTH 3NneMeHTOB Xene3obeToNHoro Kap-
Kaca, NPpHMEHfieMble NpH PEKOMCTPYKUMu 3Rauud, Moryt 6WTb HCNoAb-
30BaHH H NPH JAWKBHAAUHH NOCAEACTBHII noxapoB. OAnako npn 3ToM



Aonkun OuLiTh YYTEHW XapakTepHbie OCOGEHHOCTH MOBPEAEHHN XKene-
306CTONIKX KOHCTPYKUHi OTHEeM.

Ina moGoro oGeneAOBaHHAl H BOCCTAHOBJACIHA MOBPEXAEHHLIX KOH-
CTPyKuMfl, B TOM YHCAEe H NOCAE MOXKapa, XapakKTepHH CJAeAdylowHe oc-
HOBHLIE MPHHUHNLI:

1) cBoeBpeMeHHOCTh MpOBeAEeHHA TexHHuecKoro obcaefoBaHHA;

2) MHHHManbHLIE O6beM J[AEMOHTAXKIWX  (paspyLIHTEAbLHLIX) pa-
6ort;

3) MAaKCHManbHOE HCNOMB30BAHHE NOBPEXAEHHBIX XKeNe306eTOHHBbIX
KOMCTPYKUHA H 3/IeMEHTOB 3aBOACKOrO H3roTOBJIEHHA AJAA BOCCTaHOB-
NEHKA 30aHKA B KPaTuafiliHe CPOKH;

4) BBLICOKHMII ypoBellb MEXaHH3alUHH BOCCTAHOBHTEABHBIX paboT;

O) YETKan OPraHH3aLHs H NAanHpoBanHe paboT NO BOCCTAHOB/AEHHIO
30aHNs B MHHHMMaJbHble CPOKH H C MajnMM 3atpatamu [10, 18].

o HacTosuiero BpeMeHH MAaTepHajkl, HCNOJb3yeMbie CTPOHTENbHHI-
MH SKCNepTaMH B Npolecce HCCAEAOBAHHS NOBPEXAEHHHX OrHeM KOH-
CTPYKUHI, paspo3teHH no 60JbUIOMY YHCAY H3aHH.

B nactofiwefl KHHre caenaHa nonutka obneannuth ganHwe, Heob-
XofHMble Aas pabGoTH CTPOHTeAbHBIX 3KcneproB. B TO e Bpema abTop
cyen BO3MOXKHHIM He NOBTOPATH METONMKY NpobeaeHHs MNoXKapHo-Tex-
HHYECKON 3KCNEePTH3HW, H3NOMEHHYI0O B  HOPMAaTHBHWX JAOKYMEHTaX H
MeTOAHYECKHX NocobHax [41]. Matepnanul Keurk moryT GHTh MOME3HH
TaKXe H NOXAapHO-TEXHHYECKHM SKCNEpTaM.

ABTOpP NPHHOCHT rnyGokyio 6aarofapHOCTb PellEH3EHTY KaHA. TeXH.
Hayk B. A. IluenuHuepy, HayuyHoMy KOHCYNbTaHTY KaHA. TeXH. HayK,
npo. B. B. fAky6onckoMy, a Takxe a-pam TexH. MayKk A. @. Munosa-
HoBy H A. M. SixoeneBy Fa COBeTH NpH NOArOTOBKE KHHIH K H3[aHHIO.

Aptop 6ymeT npH3HaTeJqeH YHTATENAM 32 NMPeAJIOKEHHA H 3ameya-
HHA B ajpec KHHTH.



FJAABA 1. OPTAHU3ALHA H METOAHKA
NPOBEAEHHSAA TEXHHYECKOIO OBCJHENOBAHHA
30AHHA, NOBPEXAEHHbIX NO)XXAPOM

1. NMopagoK npoBeaeHHsi TEXHHYECKOH 3IKCNEPTH3H

Hccnenopanna noceAcTBHH NoXapa Ha KOHCTPYKUHH
3llaHHiT npoBOAAT B coOoTBeTCTBHH ¢ «[losoxkeHneM o no-
pPAAKe paccjefoBaHMA NpHYHH aBapHit (o6pylieHuii) 3na-
HHi, COOPYXEHHH, HX YacTeHl H KOHCTPYKTHBHBLIX 3JIeMeH-
ToB» (OOLUefi 4aCTbi0), YTBEPMIEHHbBIM MNOCTaHOBJEHHEM
Tocerposs CCCP Ne 77 ot 23 Mas 1973 r. Jaa nposenenns
paccjiefOBaHH}{ OPraHH3ylOT TeXHUYeCKHe KOMMCCHH: Tocy-
AapcTtBeHnyw (npH ybbitkax 6osee 100 THc. py6.) H MecT-
Hyw (npu yoniTkax menee 100 Tric. py6.).

FocynapcTBeHHyl0 KoOMHCCHIO  Ha3HadaeT ToccTpoft
CCCP, MuHncTepcTBa H BeAOMCTBa, HCMONKOMH KpaeBHIX,
obnacTHBIX H ropoAckHXx (CoOBeTOB HapOAIKX JACMyTaTOB.

MeccTHYI0 KOMHCCHIO Ha3HayaeT Ha CTPOHTENbLCTBe, OCy-
LICCTBASSEMOM MOAPAAHBHIM CNOCO60M, Ha4aJIbHHK CTpOH-
TEJNLHO-MOHTAXHOro YNpaBAeHHsA HJAH PYKOBOACTBO TPEcCTa;
Ha CTPOMTEJNbCTBE, OCYLUECTBASEMOM XO03AHCTBEHHBIM CNOCO-
60M, HJIH Ha HAXOOALIHXCA B JKCNJAyaTalLHH 3laHHAX — OM-
peKkTop AeHCTBYIOWEro NpeanpHATHA, OPraHH3allHy, yupex-
JIEHHA,

3agauyaMu TeXHHYECKHX KOMMHCCHA SBASIIOTCA: Hccedo-
BaHHe OCHOBHBLIX NapaMeTpPOB OrHeBOro BO3IEHCTBHA Ha
CTPOHTeJbHble KOHCTPYKUHH 30aHUH; BEIACHEHHe NpHYHH 06-
pylwleHHsa (noBpeXXAeHHs) KOHCTPYKLUHM# BO BpPEeMA NoOXKapa
M MocJle Hero; oLleHKa BJHSIHHA OrFHeBOro BO3OeHCTBHA Ha
CTPOMUTEJbHbie KOHCTPYKLHMH H onpefejeHHe MaTepHalbHO-
ro yuepba B pesysabTate 0OpyluenHa (noppeXjaeHHsi) 3Ha-
HHI H COOPYXKEeHHil NnpH noxape; pa3paboTka MeponpHATHH
Nno JHUKBHAALHH NOCJECACTBHH MNOXapa M npeaynpexpeHuio
alaJIOTHYHbIX aBapHi (06pylLIeHHH).

CoctaB rocysapcTBeHHOH KOMMCCHHM OnpelensieT B
Kax<AOM KOHKPETHOM CJyyae OpraHu3allifl, Ha3sHayawollas
ee. B coctaB MecTHOHl KOMHCCHH BXOAAT nNpeAcTaBHUTeJH
NpeanpHATUA HJH 3aKa3yuKa, NPOEKTHOH H CTPOHTEJLHO-
MOHTa)HOH OpraHH3alHH, Hay4YHO-HCCJAeLOBAaTeNbCKHX HH-
CTUTYTOB, NabopaTopHii M rocyfapCTBEHHOTO MOXapHOro
Haasopa. B komuccHio MOryt OLITb BKJIIOYEHBI TaKHE Mpen-
CTaBUTeJIH MeCTHLIX OpraHoB BJacTH (Mo COrJlacoBaHHIO
C HUMH).

Ilopanok npuBheyeHHs K paboTe TeXHHYECKHX KOMMCCHM
NpeAcTaBHTeNeil rOCynapCTBEHHOI0 MNOXapHOro Haj3opa
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onpeanensier I'naBnoe ynpapaeine noxxkapHod oxpansi MBJI
CCCP.

K H3yuenuio no)xapoB npHBJICKaeTCA CPCANHIA H CTapLUUi
HaYyaJbCTBYIOWMH COCTaB NoApa3feNleHHH INOMapHOH OX-
paHbl.

MecTHan KOMHCCHA OpralH3yerT:

1) cpounywo pa3bopxy oOpyLIHBIIHXCA KOHCTPYKLMA HAH
HX YacTH, KOra 310 HeoOXOAMMO AJisl CIAaceHHs rnocTpapab-
IUMX;

2) OCMOTp 3AaHHf HJH COOPYXKEHHs, OrpaXAeHHe onac-
HOH 30HBI CTPOMTENbHLIX KOHCTPYKUMHA, NpoBeieHHe aBa-
pHiAHbIX paboT;

3) ocBHAeTeNbCTBOBaHNe OOpYLUEHHbLIX H aBapUHHBIX Ya-
cTell 30aHMsi H CTPOHTEJNbHLIX KOHCTDYKUHI (K aKTy O co-
CTOAIHHH CTPOHTEJNbHBIX KOHCTPYKLHHA NocJie noxapa);

4) cbop MaTepHalOB, XapaKTEpH3VIOUIHX NOBEAEHHE
CTPOHTEe/NbHbIX KOHCTPYKLHH BO BpeMA OTHeBOTo BO3aeHCT-
BUA H HX COCTOAHHe mocae noxapa (dororpadHpoBaHHe
B3aMMHOro pacnoJioXeHUsi O6pyLUeHHbIX KOHCTPYKUHH, OnNH-
CaHMe M 3CKH3bl, YCTaHOBJICHHE Ooyara no)apa, MecT pac-
NOJIOXKE€HHS1 OO6pYUIeHHBIX H TAXKeA0 NOBPEeXXIEHHLIX KOHCT-
PYKUHH, omnpeneneHHe xapaktepa paboTH KOHCTPYKUMH BO
BpeMs NoXapa, Harpy3ok, aTMOC(pepHuIX YCJOBMH H APYTHX
06CTOATE/ILCTB).

Pesynbtatl paGoTi MecTHasw KOMHCCHS OQOpPMARET TeXHHUYECKHM
aKToM O noxape. K TCXHHYCCKOMY aKTy NPHKAAAHBAIOT CNpaBKH (114
yOuTKaX OT NOXapa, O 3aTpatax 1la BOCCTAHOBJIEHHE KOMCTPYKLHil:
3aKJIONEHHA CTPOHTENbILIX H MNOXXAPHO-TEXHHYECKHX 3KCNepTo|: MaTte-
pHanW onpoca cBHACTEACH H OOGBACHENHS  JOMMKNOCTIUBLIX JIH1;, aKT O
COCTOAIHHH 3AaNHA, NOBPCKAECHNOro NOXapom; akT NpeRBapHTEABIIOTO
paccicaoBaNHA  NPpHYHN oﬁpymelmn I(OIICprKllllﬁ BO BpeEMA orlieBsoro

BO3AEfICTBHA HJIH NOCJe Noxapa (ecNH 3TH NOKyMeHTol Obijn cocTaBhe-
Ll panee B X0 NO3Tanuoii paGoTii KOMNCCHH).

K TexHnHuecKOMY aKTy O noxape MOTyT GLITb NPHAOXKENW MPOTOKO-
Ab NaGopaTOPHHX HCCACNOBANKiT MAaTCPUaNOB, 3JIEMEHTOB KOHCTpPYKUHI,
NnoBepoyHLle pacueThi KoNCTpYKUHiA. [lpH  cocTaBnelHH TeXHHYeCKOro
aKTa 0 Noxape PCKOMCHAYCTCA HCHOb30BATH MaTepkasnbl aKTa H ONK-
CaHHA NOKAapa, ecAH 3TH AOKyMenThl Obiin cocrapsenn IocynapcTeen-
HBIM NOXAPHLM HAA30POM paHee TeXHHYCCKOro O6CAeN0OBAMHA 3XAHHR,
NPOBOAHMOrO MECTHOH KOMHCCHCH HAH CTPOHTENbLUBIM SHCNCPTOM.

Jaa BuisicHeHHA npHunl oOpylueHHs uyacTeii 3MaHHMA H
OLleHKH NPHrOANOCTH KONCTPYKLMil, HAXOOHMBWHXCA B YCNO-
BHAX TOXapa, K JpaJjbHeiuledl 3Kcniyarauuu [pHBJe-

KalOT CTPOHTeJbNbIX 3KcnepToB. IMH Moryt 6HTbL ONBITIILIE
COTPYAHHKH Hay4dll0-HCCJACAOBATENbLCKHX HHCTHTYTOB U JNa-
6opaTOpHil OTHECTOMNKOCTH CTPOHTCAbHBIX KOHCTPYKLHH.
CTpouTenbHblfi 3KcnmepT H3yyaer o0c06eHHOCTH paboThl
OTAEAbHBIX KOHCTPYKLH{T 11 3jaUHA B LEeAOM NpPH OrHeBOM



BO3NEHCTBHH M MocJie Moxapa, onpenejsieT rpaHunbl yya-
CTKOB MOBPEXAEeHUA 30aIHHA HJIH COODYIKEHHS,

onpejensieT BO3IMOMKIIOCTH PaboThl XKene306eTOHHbIX KOH-
CTPYKLH§i onacHOM 30HB NOJ KOHTPOJILHO-HCHbLITaTeJbHON
Harpysxol, e€cJH BJIHfiHHE OTHEBOr0 BO3JEHCTBH§ Ha Hecy-
L1y10 ¢nocoOHOCTL KOHCTPYKUHI HeJb3A OlEeHHTb AOCTaTou-
HO TOYHO TOJIbKO OCBHAETENLCTBOBAHHEM KOHCTPYKLHI H MX
pacueToM;

NPpOBOAHT IKCNEPTH3Y NPHUYHH OOpPYINEHHH KOHCTDYKLHI
Npy NoXape; ycTaHaBiHBaeT NPHYHHE NOBPEXAEHHA Hele-
MOHTHPYEMbIX KOHCTPYKLHHA OnacHOH 30HBI M NPHYHHBI, BLI-
aplBalOlllHe OCJIO)KHeHHs B AaJibHellueH 3KCnJyaTauMH KOH-
CTPYKLHI;

BhIACHAET HeAOCTaTKH M NMpEeHMYINecTBa pa3JjIMuHbIX TH-
NOB CTPOHTCJ/bHBIX. KOHCTPYKLH#, 11X 3JE€MEHTOB H OTAelb-
HHIX Y3JIOB; H3yuaeT BJIMsIHE Y3JOB M CONpAMEeHHH Ha pa-
60Ty KOHCTPYKUMH 3JaHHA BO BPEMs NoOXKapa H MocJie HEro;

onpedensieT NMPHUroOAHOCTL HEMOHTHPOBAHHLIX MOcCJe MNO-
Xapa Kene300eTOHHHIX KOHCTPVKUNER [On8 Aanibuelwed
SKCnmavaTaliuu:

MPOBOAHT 3KCNEPTH3Y JJIA BLIABJEHHA OTCTYIJIeHHR B
KOHCTPYKLMSIX 31aHHA, NOBPEXKACHHOTO NOXKapoM, OT Npoek-
T2, CTPOHTEJbHBIX HOPM, TEXHHUYECKHX YCJOBHMH HJH rocy-
J2pCTBEHHBIX CTAHLADPTOB;

paspabaTbiBaeT pexoMeHnAalUHH N0 BOCCTAHOBJIEHHIO IKC-
NJYaTAHOHHbIX XapaKTepHCTHK Kene300eTOHHBIX KOHCT-
PYKUHH OnacHOf 30HHI.

CTpouTesbHBIfi 3KCMepT B Npollecceé OnepaTHBHOTO 06-
c/lefOBaHHA MOXeT paboTaTh COBMCCTHO € YJeHaMH TeXHH-
YCCKOH KOMHCCHH HJIH {perXe) caMOCTOATENbHO.

Ilpy meranbHOM 06CNel0OBaHHH 3NaHHA CTPOHTENbHLIK
skcnepT (3KcnepTHag rpynna), Kak Npasujio, paboTaeT ca-
MOCTOAITEILHO HAaj pellleHHEM BOMNPOCOB, IOCTABJIeHHbIX

TeXHHYeCKOH KOMMHCCHeH.
Cpok npoBepieHNs 3KCNepTH3BI KOHCTPYKIHH 31aHHA OM-

pedessiecT OpraH, Ha3HAYMBIUMM TeXHUYECKYH KOMHCCHIO.
TexHnyeckas KOMMCCHS HMMeeT NpaBO OpraHu3oBaTtb pabo-
y¥e NOAKOMHCCHH AASA J€TaJbHOrO H3YYEHHS OTAEJbHBIX
BONPOCOB NO pacciiefOBAHHIO NoXapa H NpHBJeKaTb K pa-
60Te B KOMHCCHH 3KCMEpTOB U MNpPEeACTABUTEJICH MECTHBIX
OopraHii3aumi ¥ yupexJaeHun.

Oprany3saumio ¥ onaaty NpoBedeHHs SKCNepTH3bl, Jabo-
pPaTOPHEIX HCCAENOBAHHA, HCMULITAHUN W APYrHX paboT, CBs-
3aHHbIX C HccllefoBaHHeM TNOCAEACTBHI MOXapa Ha CTpPoOM-
TeJbHble KOHCTPYKWIN 3JaHHil H COOPYXEHNH, a TakKiKe
obopMNieHHe MaTepHasIOB HccSeroBaHHil obecneyHBaeT

7



CTPOHTE/IbHO-MOHTaXHasA OpraHusauMs (A4S  CTPOALIMXCH
3faHuil) WIH npeanpHsiTHe, OpraHH3auMsa (AJs 3KCNAyaTH-
PYEMBIX 30 aHUH).

TexHHUYeCKHH aKT O TNOXape, COCTABJIEHHBIH TeXHHYe«
CKOii KOMHCCHeH, MOAJEXHT YTBEPXKAEHHI0 B [JBYXHEAENb«
HbHlll CPOK OpPraHoM, Ha3HAUHBIIMM KOMHCCHIO. YKa3aHHBIY
OpraH HanpaBJJsieT YTBepPXXAEHHHIH TEXHHYECKHH aKT O No-
JXape 3aHHTEPECOBAHHLIM OPraHH3aulHaAM AJs OCYLIECTBJIEHHA
OTMEUYeHHBIX B aKTe npensoMeHHil H MeponpHATHH NO NHK-
BHAAaUNH NOCJEACTBHII NoXxapa.

2. BHabl TexHMyYecKoro obchepoBaHHa 3naHMA

[Ton TexHumyeckum o6GclenoBaHNeM NOHHMAIOT IpoBene-
HHe KOMIJieKca paboT, NO3BOJSAIOIUMX ONpenesuTh obllee
COCTOSIHHE 3[aHHS, MOBPeXAEHHOro noxapoM. Xapakrep H
06beM TEXHHYeCKOro 06CJelOBaHHA 3aBHCAT OT O6GCTaHOB-
KH Ha MecTe MOXapa, CTeneHW MOPAaXeHHs! 3[aHHs OrHeM, a
TaK¥e OT BHla HaMEUYEeHHHLX BOCCTAHOBHTEJbHBX paboT.

B 3aBucHMoCTH OT 3apay, o6beMa paboT H CPOKOB BoOC-
CTAHOBJIEHHSI TeXHMuYeckoe obcrenoBanue MoOXeT OLIThb CJje-
oywlHX BHOOB: 1) npeasapHTenbHoe (06lUero xapakrepa),
HJAH PEKOTHOCUMPOBKa; 2) onepaTHBHOe (YCKOpEHHOe);
3) meraabHoe.

[IpenBapuTenibHOe 0O6CNefOBaKHHe pacnpoCTpaHAeTCs Ha
o6bekT B neaoM (rpynny 3jaHHui), onepaTHBHOE — Ha OT-
nenpHOe 371laHHe, ero OCHOBHbIE YaCTH M CTPOHTeJIbHble KOH-
CTPYKUMH, AOCTynNHble Ajsi ocmotpa. [lpm peranbHoM o6-
CJIlOBAHHK BbLINOJIHAIOT HAaTypHOe OCBHIOETENLCTBOBAaHHE
yacteil 3gaHUf, CTPOMTEJIbHBIX KOHCTPYKUH# U OTAENbHBIX
3JIEMEHTOB.

lNMpensaputenbHoe oGcnenoBaHHe NMPOH3BOAAT C LEJbIO
oblell OpHEeHTHPOBKM Ha MecTe noxapa. OnepatHBHOe 06-
cJieioOBaHHe 3[aHH/ BBLINMOJHSAIOT JANA OPHEHTHPOBOYHOM
OLleHKH CTeNneHN NMOpaKeHHs 3JaHUd H ONpelesleHHsl y4acrt-
KOB pa3pylleHHbIX H aBapHilHBIX 30H, a TaKXe AJs pa3pa-
6OTKH TJaHa MCCJEeAOBAHMS NOXapa H MepPONpHATHH No
JHKBHAAuUH ero nochienctBui. Llenb petanbHoro o6cneno-
BaHHUAl — OCBHAETECALCTBOBATh NOBPEMACHHBIE OTHEM YacTH
3/1aHHSl H CTPOMTEJIbHBEIC KOHCTPYKUNH U YTOYHHTbL pe3yJib-
TaThbl ONepaTHBHOrO 06CJ/e lOBaHHA.

IletanbHoe o6ciefi0oBaHHe 30aHNA OCYLIECTBASIETCH B
HeCKOJIbKO 3TaroB:

1) opramusaunsa npoBeneHna o6cjiedOBAHHA: NJaHHPO-
BaHHe 3KcnmepTHOil paGoThi, 0O3HaKOMJeHHe ¢ obLleil naawil-
POBKOIl 06b€KTa H NPOEKTHOH AOKYMEHTalLHEN,
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2) noprotoBKa annapatypsi, npu6opoB nm npucnocobne-
nyil, HeO6XOAUMBIX A paboTHl IKCNepTa Ha MecCTe noxapa,

3) nop6op coctama MeCTHONl KOMHCCHH, OCMOTD 3[2HHS,
ero yacteil M CTPOMTeJIbHbLIX KOHCTPYKLHH MO 30MaM nopa-
WEHHA,

4) mnaydeHilc MaTepHasoOB O pa3pyLIHTENbLHOCTH MOXKapa,
TeXHHYecKoii AOKyMeHTalUHH o6 3KcmiyaTalliH 3OaHHiH, no-
Ka3aHHil OYeBHLEB,

5) ojpopmieHHe MaTepHANOB MO pe3yjbTaTaM ONEpaTHB-
Horo o6caenoBanusa (akrta 06 oblieM COCTORHHMHM 3[IaHHUA,
NOBpEXKOEHHOro M0XapoM, 3asBKH Ha NOATOTOBKY H MNpo-
BeJleHHe 3KCNnepTHLX paboT nO HATYPHOMY OCBHAETENLCTBO-
BaHHIO CTPOMTEJbHEIX KOHCTPYKLMil, NJAaHa-NporpaMMbl M
JOrOBOpa Ha mpoBejieHHe HcCiefoBaTeJbCKHMX paboTt M Op.).

Pekomenpyercs npuaepHBAaTLCH YKa3aHHOTO MNOPfAaKa

pabor. OgHako Ha NpakTHKe AONYyCKaeTCA BLINOJIHATL pa-
60TH NapaJJebHO H BO B3aUMHOH yBfi3Ke.

Insi coctaBieHnss akToB 06 o6lleM COCTOSHHM 30aHHSA
nocJjie noXapa M OCMOTpe o6pylLUeHHBIX KOHCTPYKUHit, O Xa-
pakTepe pa3BHTHS MOXapa H T. A. SKCNepT MOXET NpuBJie-
KaTb CNeLUHaNHCTOB CTPOUTENLHLIX H MPOEKTHHIX OpraHH3a-

UK, COTPYAHHKOB HCMHITaTeJbHLIX W NOXapHLIX Jabopa-
TOPHH.

3. lMoaroToBKa K nNpoBeAEHHID
TeXHHYyecKoro oOcnemoBaHHA

[Tepen BriesagoM Ha MecTO mNOXKapa 3KCNepT 3apaHee
CTaBHUT B H3BCCTHOCTb PYKOBOAHTEJs NPEANPHATHA O J[He
nposenenHs obcaepoBanua u  ero supe. K ykasanHomy
CPOKY PYKOBOOHTEJb NPedNnpHATHA CO3JaeT MeCTHYl0 KOMHC-
CHIO AJIA NpoBefneHHs paboT Mo o6cJenoBaHUI0 3AaHHSA.

OcHoOBOIT nMaaHHpOBaHIA 3KCNepTHOH paboThbl SABASETCA
yeTkoe onpeaencHie PyHKIHOHANbHBIX O6f3aHHOCTEH KaxK-
OOro COTPYAHHKa 3KCNepTHOil rpynnbl. Ka)kablf COTpyaHHMK
OOJKEeH BECTH 3amHCH O MOoJyyaembiX MM 3agaHHMAX U MNpH-
MEpHOM BPEMEHH lX BbIMOJHEHNS.

Kak nokasbiBaeT npakTHKa, 3HAUYHTeJIbHYI0 NOMOlLLb B
OpraHH3anMM 3KCNepTHHX paboT OKa3blBalOT NepeyHH npen-
BapHTeJIbHbIX NMOATOTOBHTEJNbHBIX pPaboT, HEOOXOOHMBIX AJA
NpoBeNcHHSl TeXHHYecKoro obcnenoBanua 3agaHuid. B Takom
nepeyHe yKasbBalOT CPOKH BBINOJHEHHS NOATrOTOBHTENBbHbIX
pabot, cornacoBaHHble ¢ aAMHHHCTpauHeli o6bekTa. I1pose-
nenve pab6oT oGOpMJAIOT AKTOM MECTHOM KOMMCCHH, cne-
uHaabHON 3asfBKOH 3JKCNEpTa MJH, MO ero MNpelJiOKEeHHIo,



pacnopsxcHiieM (NpHKa3oM) pyKoBoalTe.1l OO6BeKTa,
KOTOPOM [POII301Ues1 NoXKap.

B ncpuoa noaroToBKN K NPOBCACHIO 3KCMEPTH3LI (npH
onepathBnom o6cJenoBaHiiH) noabGNpaloT NPOEKTHO-TEXHH-
YyecKylo JOKyMeHtalHio [44] n Mmatepnannl no HccjaenoBa-
IHIO NOCJICACTBHH OTHCBOIrOo BO3JCHCTBHA:

1) apXnTeKTypHO-CTPONTEJNbHYIO N  TCXHOJOTHYECKYIO
YyacTil NPOCKTa 31aHHfA, CBCACHIA O Cro NOXapHO-TeXHHYe-
CKOI XapaKTepHCTHKe, AaHHble O MCCTE Ouara mnopa><eHHs
3/aHils OTHEM H 30HE pa3pylIeHNA KOHCTPYKIHil, CMETHYIO
JAOKYMEHTAaIHIO;

2) pa6oune uepTexin 11 MOSICHHTEJbHYIO 3AMHCKY K MNpo-
eKTy (pacueTHble CXeMbl Il pacyeThl C YKa3aHHEM MpPOEeKT-
HblX HAarpy3okK it BO3eHCTBHIl);

3) nmacnoprta 3aBoAa-n3roTOBHTENA 1la H3MAeJNsl ¢ yKasa-
HIleM AaTbl M3roTOBJIEHHNA, apMIIPOBAHNA CCuEHIIH, BHAA H
OTNYCKHOi NPOUYHOCTH 6ETOHA;

4) HNOKYMEHTH! Ha NPOH3BOACTBO CTPOHTENbLHLIX paboT
(ypHanbl, aKTbl, HCNOJHHTEJILHYIO CXe€MY MOHTaxa, CBe-
JleHHn O fepeKTax KOHCTPYKUMIl U T. n.);

D) MartepHaJsibl 0 XapakTepe 3KcnJayaTauMH 3naHHAa (cBe-
IEeHHA O HArpy3kax H BO3IEHCTBIIAX, XXYPHaJ TEXHHKA-CMOT-
pHTEAA 34aHNIl, naHHble O NPHYHHAX MOBPEXACHHIH, CBene-
HHAl O PEMOHTE, YCH/JIeHHAX i T. I.);

6) naHHble HecaenoBaHnii 06 HMHTEHCHBHOCTI OrHEBOTO
BO3JEACTBHSA, NOBEAEHHH CTPOHTEJbHBIX KOHCTPYKLHH BO
BpeMA OrHeBOro BO3AEHCTBHS H COCTOAIHHH HX MOCJ€ MOXKa-
Pa, BBLINOJHEHHbLIX OPraHaMu rocyAapcTBEHHOro NOXapHOro
Haja3opa.

[Mpu o6cnenoBaHnm 3AaHHi, MOBPEMICHHLIX MOXAapoM,
He Bceraa yaacrcs NOJHOCTbIO co0paTh YKa3aHHYIO AOKY-
MeHTalilo. B 3TOM cilyyae noJb3yloTCH OTAC/ALHLIMH 4ep-
TEXKAaMH, a TaK¥C LaHHDLIMIL, NMOJYYEIHLIMH OT JIHL, 3HaBIUHX
nospexaennblii 06bekt. OaHako cBefeHus, AaloLIHeCsT IO
NaMsATH, 4aCTO OKa3biBAIOTCA HECTOUHLIMH IVTH OLIHOOYHBIMH.
[TonyueHHble AaHHble KPHTHYECKH MPOBEPAIOT, MOJb3YACh
COXPAHHBIUHMHCS KOHCTPYKUHAIMH I/l HX 3JIeMCHTaMH, H3-
BJ€YeHHbIMH H3 30Hb! OOpYLUEHHSA.

[Ipn OTCyTCTBHH OMHCAHHA MOXapa CBeAelHs O mpollec-
Cce €ro pa3BHTISI NOJY4YaloT H3 OTYETHLIX MAOKYMEHTOB no-
MapHoil oXpaHbl (CTaTHYECKOro JIICTKA O noxape, KHHIH
cayx6pl IeXKypHLIX KapayJoB, XYypHaJla no HCC/eA0BaHMIO
noXapoB McnbiTaTeAbHOIT JlabopaTopii) IJIH  ycTaHaBJIH-
BalOT MO MOKa3aHHAM OYeBHALEB.

JlaHHble, nosyyeHHble BO BpeMsi onepaTtHBHOro o6cseno-
BaHMA, ABJSIOTCA OCHOBO# N1 COCTa@BJIEHHA aKTa O COCTOfl-
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HHH CTPOMTEJIbHbIX KOHCTPYKIKH 3IaHHA nocje noxXapa.
JloctaToYyHoCTh NPEACTABJIEHHONH TEeXHHYeCKOl JOKyMeHTa-
IIHH YUYHTBLIBAIOT npH pa3pabotke paboueili mporpaMMbl H
KaJICH/1apHOTO MJIaHa AeTaJbHOro o6c/ienonaHHA KOHCTPYK-
ILEH, TTOBpPEeX ACHHBIX OTHEM.

B pesyantaTe paGoTh C TeXHHYECKONl JOKyMeHTaLHCi
onpenensntor:

1) npoextHble H (paKTHUYCCKHE APXNTEKTYPHO-CTPOHTEb-
HYI0O H MOXAaPHO-TEXHHYECKYIO XapPaKTEePHCTHKH 3[aHMA;

2) oco6eHHOCTH TeXHOJIOFHYECKOro mpouecca H Xapaktep
pa3BHTIISL TEMNCPATYPHOrO peXxHMa No 3011aM TNOXapa;

3) COOTBETCTBHE HCNOJHHTENLHOII CXeMbl PacrnofOXeHilsi
(packsnalkM) CTPOHTEJBHLIX KOHCTPYKLIIT 31aHNsi NPOEKTY;

4) cooTtBeTCTBHE €Je300€TOHHLIX KOHCTPYKILNA MPOCK-
Ty, TP€OOBAHHAM CTPOHTEJLHBIX 11OPM;

O) 3¢¢eKTHBHOCTL COMPOTHBJIEHHS OrlIeBOMY BO3ACHCT-
BHIO NPHHATHIX OGBEMHO-TIANNPOBOYHLIX 1l KOMCTPYKTIB-
HBIX pelueHuil o6caeayemMoro 3aHus,

6) HcXonHble faHHbE AJsi TEXIHKO-3KOHOMIIYECKOro ala-
Ji13a BADHAHTOB BOCCTAHOBJICHISI NMPOCKTHBIX PCLIEHMH.

OnnTensHOCTh NPOBEAEHHA 3KCNEpTHHX PpaboT 3aBHCHT OT BHAA
TeXHHUeCKOro oO6C/AeAOBaNHA H CTCNICHH NOBPEXAEHKA 3MaHuA B npo-
uecce noxapa. [NHTeabHOCTb TeXxliHueckoro ofcnenosanns obuiero xa-
paKkTepa (MpeABapHTENAbHLIfi OCMOTP) NPOMMBILLTIEHHOTO OLHO3ITAXKHOro
30aHKA TIOCAE MOXKapa, He NoBJsekilero OOpYLIEHHA CTPOHTEAbHHIX KOK-
CTPYKUH#, coctamaner 5—6 u, ANHTENLHOCTH omepaTiBHoro o6cnenona-
HHA aHAJIOTHYHOTO 3JaHHR € JIOKaJAbHbLIM OOGpYLUEHHCM CTPOHTENBLHLIX
KomcTpyKuMii (BcaeacTBie orHeBoro Bo3jeficTBHA Ha HHX) BO3pacTaeT
p 2—3 pasa. Ilerasbuoe oGChenoBaHHe 3MaHHA, Pa3pyLUCHNOro MOXKa-
poM, moxeT npopo/mKatben Gonee mecaua. IAHTEALNOCTL TeXNHYECKOrO
ofcnenoBalin BO3PACTACT, a €ro KayecTBO CHHXACTCA, €CAH OTCYT-
CTBYIOT Aannble 06 HNTEHCHBHOCTH OFHEBOTO BO3JCHCTBHA B 30MAX
303aHHA BCNEACTBHE MNPEXKAECBPEMEHHOr0 CMLIBa BOAOH KOMOTH H CaXH
C NOBEpXHOCTH MOBPEXAEHHHX KOHCTPYKUMI (32MLIB TPewHN), npH OT-
CYTCTBHH Ha 00LEKTe NPOeKTIION H HCHNOJMHHTENbIOH AOKYMENTaullH H T. M.

4. MeToonka nposeneHHs
TeXHHYeCKOoro oGcaepoBaHnn

B npoiecce mo6oro BHAa 06cNellOBaHHA BbiNOJHSETCA
ocMoTp 3nauun [13, 17, 22, 25, 36]. [Ipn ocmoTpe 3naums,
NOBPEMACHHOIO MOXAapOM, CTPOHTEJbLHLIN 3KCMEePT AOJKEH:

O6Hapy>XXHTb H 3aUKCHPOBaTb AOKYMEHTa/NbHO OYar no-
PaXkeHHA 4 npuJeraiolliie K HeMy 30HbLI MOBPeXJAeHiIs KOH-
CTPYKUHH;

BLHIIBUTL COCTOSIHHE KOHCTPYKUHH B 30HAaX MOpaxeHH
3/aHHf, B NMEPBYIO ouepefib B 30H€ pa3pylLUeHHS;

OTHICKAaTb U 06eCNneynTb COXPAHHOCTb MpPEAMETOB — Tep-
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MocBHAeTENEH (CTPONTENLHBIX KOHCTPYKUHH, UX 3JIEMCHTOB
o6opyloBaHHA H MaTepHaJjoB), KOTOpLIC MOTyT OXapakTe-
PH30BaTh TeMNEPATYPHbIH PeXHM B 30HAX OTHEBOro BO3-
neiicTBHA,

cobpaTb cBEOCHHS O COCTOSIHHM CTP HMTEJbHLIX KOHCT-
PYKUHIT 10 mNoOXapa, a TaK)XKe O P43BHTHH NoXapa H ero
TYILEHHH.

B 3aBHCHMOCTH OT MHTEHCHBHOCTH OrHEBOTO BO3AEHCTBHA
Xene3o6eTOHHbIE KOHCTPYKIHMHM MNOJAYYalOT pa3JiMyHbIe mo-
BpexneHusi. PaszsuualoT TPH OCHOBHbIE 30HbI MOBpPEXACHHM
KOHCTPYKUHUM: 1) nanbosiee HHTEHCHBHOrO OrHEBOro BO3ZAEH-
cTBUsi (ouar nopakelHf); 2) npHJeramlLHe K oyary noxa-
pa (30HH MopaeHnusn); 3) He NMOBpexAEHHbIE OTHEM YyHYacT
KH.

[Tpuneraowne k ouary moxapa 301bl NOpaX<eHHA NOf-
pa3fensiioTcsl B CBOIO OMCPEAb 1A YYAacTKH TAXEJbIX, CHJIb-
HBEIX U c1a6biX NOBpeXACIHH.

Bo Bpemsi ocMOTpa OnNpeneisioT rpaHHUb BCeX 30H
y4acTKOB.

BoisiBsienve M (UKCallHsi NPU3HAKOB OYara MNOpPaXKeHHs
3naHHA — HauboJsiee cnoXHam yacTb paborbl NpH OCMOTpeE
CTPOHTEJIbHLIX €eJ1e306eTOHHbIX KOHCTPYKLHA, NOBpeXIeH-
HbiXx orHem. Jlesio B TOM, YTO MeCTO BO3HHKHOBEHHS MoXapa
M ouar nopaeHMsi CTPOHTEJIbHbIX KOHCTPYKIKit 3[laHHA Or-
HeM Moryt He coBnafatb. B 3Tom cayuae Heo6AyMaHHOe
NMPHHATIIE CTPOHTEJILHBIM 3KCNEPTOM BbLIBOAA MOXKAPHO-TEX-
HHYECKOH 3KCNepTH3bl O PAacnoJioXXeHHH ovara nopaKeHHst
3LlaHHSI KaK MecTa ouara no)apa MOXeT OKa3aTbCs OLIH-
60unbiM. CTPOHTEALHBIA 3KCNEPT onpeflessieT rpaHuuy oua-
ra nopa<eHHs 3JaHHSl TOJILKO MO XapaKTepy M CTeNneHH
NOBpPeXXAeHHA KOHCTPYKUHH. Benencrere storo ero 3agaueit
npexae Bcero ApJsiercs o6HapyxeHne H pHKcaUuHs NMPH3IHE-
KOB OYara MnopaXXeHHsl, aHANH3 KOTOPbIX NMO3BOJHT YCTaHO-
BHTb MecTo HanboJsiee MHTEHCHMBHOro BO3NEHCTBHA OFHA Ha
KOHCTPpykuHH. K npH3Hakam ouara nopaXeHHsi OTHOCHATCA
cielbl HaHboJsiee THAXENbIX NOBpPeXXAEHHNi H paspyLUeHHA
KOHCTPYKUSH, cieibl rOPeHHA M HanpaBJjIeHHOCTH pacnpocT-
paHeHHs noxapa. OfHaKko ne Bceraa npH no)kape BO3HHKAaIO-
M COXPaHAIOTCA SIBHbIE NPH3HAKH OoYara nopaMeHHs, Nnos3to-
My Ba)XXHO YCTAHOBHTb XapaKTepHble AJifi TNOBPEXIEHHA
MecTa HHTEHCHBHOIQO TenJIOBOro BO3ACHCTBHAL HA CTPOHTE/b-
Hbleé KOHCTPYKLIHII. '

OueBHAHbLIE MPH3HAKH Ovara TNOPaXEHHSl OTCYTCTBYIOT
HanpuMep, BO BpeMsi KPaTKOBPEMEHHOro noxkapa HeGoNb-
IO pa3pyWHTeNbHOCTH. B 3TOM cnyuae HyxHO onpefesinThb
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clelbl noXapa, CBHAETENbLCTBYIOLLHE O HANPaBJEHHOCTH TrO-
peHns.

Jas BbifBAEHHs MecTa Han60Jiee HHTEHCHBHOrO rOpeHHs
Ba)XXHO€ 3HauyeHHe HMEIOT IMOKa3aHHA JIHL, KOTopble OOHa-
PYXKHJIH NMOXAP HJIH YHaCTBOBAJIH B €r0 TYLUEHHH.

[Ipn ocMoTpe HeJsb3sl onpenenHTb 3apaHee, KakHe cjelbl
noxapa npHo6petryr pelsaiouee 3HaveHHe. [lostomy Bax-
HO NPAaBHJILHO 3aKPenHTh H COXPAaHUTb OOGHapyXKeHHble Clie-
Qb NOPaXKeHHS.

B 3paHuM, NOBpeXIE€HHOM NOXAapOM, N0 OKOHYAaHHSA oOcC-
MOTpa HAOJIXHK GbITh COXpaHEHb!:

CTPOMTEJIbHbIE KOHCTPYKLUHMH HAH HMX 3JIeMeHThl, npeame-
Tbi M MNPH3HAKH, XapaKTepu3ylouiie o6CTaHOBKY HaKaHyHe
noxapa;

caeflkl MoXKapa, OTpa)kawliHe OCOOEHHOCTH TOpEHH,
NOBEAEHHA CTPOHUTEJILHBIX KOHCTPYKUHA H MX COCTOAHHSA MO
30HaM IOBPEXEHHS;

NPH3HAKH H APYrHe OOKa3aTtenbCTBa MPHYHHH paspylue-
HHA (o6pylleHHs) }esne300eTOHHbIX KOHCTPYKIHH BO BpeMs
HJIH nocJie noxapa.

[lo npuaHakaM, XapaktepH3ylOLWHM o06CcTaHOBKY nepen
NnoXapom, CyAAT O pa3Mepe H Xapaktepe ropioued Harpy3kH
(MOLLUHOCTH OTHEBOM Harpy3kH Ha CTPOHTEJIbHbie KOHCTPYK-
LlHH, FPAHHLIAX OoYara NOPAaXKEHHSl H XapaKTEePHLIX NOBpeX-
neHHAX no 3oHaM 3gaHusA). CoxpaHeHnHe 3THX NPH3HAKOB
BXOOHT B OGA3AHHOCTH 3SKCNEPTOB, Y/JEHOB MECTHbIX KOMHC-
CHIf M NPYrHX HOMKHOCTHLIX JIHL, 3aHHMAIOLMXCA HCCJEeno-
BaHMEM MOCJEACTBHH noxapa.

B cayuae obpyluenus xesne3o6eTOHHbBIX KOHCTPYKUHHA BO
BPCMfl NOXapa HeOOXOAHMMO HATH H COXPaHHTbL JNOKa3a-
TeJbCTBa NMPHYHHBI MX pa3pylueHHs. Ha npakrtuke BbinoJ-
HHTL 3TH PEKOMEeHAAUWH HeNpocTO, NOCKOJbKY HakaeHHbIE
NPH BH3yaJbHOM OCMOTpE YAaCTH KOHCTPYKUHH MOryT OblTb
HEOMNO3HaHbl, 2 B MOCJEAYIOUEM H3DBATH H3 COCTaBa Bellle-
CTBEHHbIX [OKa3aTeNbCTB. B CBA3H ¢ 3THM NpH BbIsIBJIEHHH
npeaMetoB (LOKYMEHTOB), MOTYLIHX OKa3aTbCA BelUeCTBEeH-
HbIMH NOKa3aTe/NbCTBAMH, HYXKHO NpHAEPXHBATbCA cjaeny-
I0lHX npasua: 1) ocob0 TWarTeNbHO McCaenoBaTh Caeabl H
BellleCTBEHHbIEe JI0Ka3aTebCcTBa OGpPYILIEHHSI KOHCTPYKLHIl B
oyare nopaKeHHs 3MaHHUA; 2) OpHEHTHpPOBATbCA Ha OoJee
IWWKPOKHA KPYr NpefJIOXCHHI O npHysiHe o6GpyLIeHHs Yac:
TeH 3[0aHHA M XKeJNe306eTOHHBIX KOICTPYKWwIi; 3) eciil BO3-
HHKaeT BONpoC O LesnecooOpa3HOCTH COXPaHEHHSI HAH H3BS-
THA npeamera (OOKyMeHTa), OH JOKeH OblThb pell¢H B
NnoJib3y COXpaHeHHs ero.

O6cranoska B 3maHini, rae npoHsowen noxap, ObLICTPoO
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H3MeHsileTcs H MOMeT ObiTb Hapywena nofd BO3AEHCTBHEM
MCTEOYCJIOBIIi, NPH BOCCTAHOBHTENLHLIX pa60TaX, BCAEACTBHE:
npeaHaMepeHHblX AeHCTBHH, HanpaBJeHHPX Ha CKpHITHE
clleloB MNOXKapa, XapaKTepH3yiownx npuiHHY OOpylUeHHs
KOHCTPYKUHil. B cBsian ¢ 3THM ocmotp 1 pa3bopka CTpoH-
TCJLHBIX KOHCTPYKLUHHM, pacKonku H apyrne pabotei, opra-
Hli3yemble 6e3 paspelleHHsi MecTHOIl KOMHCCHH, BeAyuleir
HCC/eloBallie MmoXapa, AoKHbl Guith HckJlodeHul. Haunbo-
Jiee LesecooOpasHo AJIA COXpaHEHHs] O6CTaHOBKH B 3[1aHHH
NPUHATL MCPbl MO JHKBMAALMH MOCJefAcTBHA noxapa B
ouarc nopaxeHua 6e3 pazabopkH H ACMOHTAXa CTPOHTEJIbHBIX
KOHCTPYKUHIt. HekoHTponnpyemasa pa3bopka 3aBajoB ¢
yaasacinileM KOHCTPYKunit B GoJsblueii Mepe HMckaxaer o6-
CTallOBKY B 34allHH, YCM pa3pYLIHTEJDLIbIH MPOUECC FOPCIHS
npH noxape.

Jlan  uECKpoOBANH HOCACACTBNE  NOKApa WHPOKO NPHMCIHIOT
dororpadpupopannc. Ouo no3poideT 6LCTPO N OOLECKTHBIIO 3aNe4aTacTh
COCTOANIC 37aluA, MOBPCKACHHOrO NOXApOM, TOYIO BOCMPOH3BECTH
cncidnICCKHe ACTaNN, JJCMCHTL, Y3, A3Tb HaMNAAHOC NPCACTABAEHHE
O HCKOTOPLIX NPH3NAKaX TOpPaX<CHHWA KOHCTPYKUHA 343HHA, KOTOpHE
HCBO3MOXIIO ONHcaTb B MPOTOKO/ME OcMOTpa. Kpome Toro, npH ocMoTpe
11le BCAKOC DEeUIeCTBEHNOe NOKA3aTeNbCTBO MOXHO H3IBATbD C MeCTa no-
Mapa.

1. Buawm ¢oTocheMKH H METORHKA €€ NpOoBeReHHs

Cummox Hasunayenne cHHMKa, pcKOMenzauHy no ero ocyuecTaaeHHio
OpneKTRpY- Ioan ¢Hkcaunn B3auMHOrO PpacMONIOXEHHA ouyara mno-
oLgnit Pa¥eHHA 3/1aHHA H MPHJACraIOHX K HeMy Y4YaCTKOB NoO-

Bpexxaernsi, CHHMKH nonyuaioT ¢ 6onee BLICOKHX TOYEK,
yeM 06BeKT. [11a cbheMKH NpHMEHSIOT WNPOKOYro/bHHe
06BEKTHBLl HAH NaNOPaMHYIO CHLEMKY

IOna dukcaunun oGnekra NoXapa, eCJin M0 YCJIOBHAM
CbEMKH 30Ha ropenisi He Moxer GLTb MOKazaHa Ha oA-
HOM Kajpe. CHAMKOB AONKHO OHTh CTOABKO, YTOOML
MOXXHO OBJIO MOKa3aTh B3aHMHOE PaCMOJIOXKEHHEe KO-
CTpPYKuHHA HaH gacTel SRakrHA

Ina ¢pRKCauHH OTAE/ILHHX YYaCTKOB HJH HX yactef, xa-
PaKTEPHHX Ppa3pylIeHHHi, Ya/iu cHUMAOT KPYNHHM NAa-
HOM

Heranbhuit HIna HKCAUMH OTACNbHHX KOHCTPYKUHH HAH HX 3/E€MEH-
TOB, CJIeIOB OrHEBOTO BO3ZefiCTBHA Ha TIOBEPXHOCTH 3Je-
MeHTOB; NPH3IH3KOB, XapaKTepH3YIOWIMX NOBpeXAeHHs
#ene306eTOHHHX KOHCTPYKUHi

CpbeMKy BHIMONNHAIOT OCHOBHHMH oGbekTHBaMH. Jlaa Go-
Jiee KpYNHOTO H3oO6paXieHHs HCMOABL3YIOT YAJHHHTe/bHHE
Konbla K oObekTHBY. IlpHMmeHstor meTof MacwitTabuoii
creMkH (¢ nunefikoft, MeTpom)




1. O6wnh swp 3Aa-
HHA, NOBpENMACH-
HOTO nomapos
(opHeMTHPYWITAR
dorocrenka)

2. BHa HA CTPOM-
TeARHME MONCTPYN-
OHW YHBCTKE TA-
MensX mnospemae-
HHA (o630pHan
CheMKA)




NOBPCHACHHMIX

4. Cocronere xoporxofi EoHcoam Xe-
aesobetonHol KOROEEW mocae DOXa-
pa (ReransnRag QoToCHEMEL)

PaannyaioT JeTrHpe BHAa
dotocuumkoB (taba, 1):

1) opmnentHpylowHii; 2) 06-
3opnmiit; 3) yanopoli H 4) meranb-
HHit (puc. 1—4).

Ecan doTorpadupyemuiii
O6GDLEKT He MOMELIAETCA B OAHH
Kazp, Cro CHHMalOT NO HacTAM,
KOTOpPHE MOHTHPYIOT B  OOKH
cHuMoK (naHopamy). Tlanopamu
MOTYT OHTb KPYrOBhWIMH, CE€K-
TOPHBMH, JIHHeHHWMH (pHc. 5).

CexkTopHan naHopama fBAfET-
ca GoJce pacnpocrpaHeHHofi mpH
HCC/IeIOBaHHH MOC/NEACTBHH  mo-
wapos. Hawnyuywse pesynbTaTthl
NPH CHCMKC CCKTOpHOf nanopamul
NOJy4aloT €  HCNOJb30BAHHEM
wratupa. Bo Bpema ¢otorpadu-
poBanKa B KaXKAHH nocnenyto-
WHf CHMMOK HAOMXKNO BXOAHTh
0,1—0,2 wyacTH npcAHayWero
Kagpa. Kpyroeyio navopamy np
sensoT pelko. K dotocbemke g



5. PoTocheNMKA MAHOPAMEAR anBclinag
1, 2,3 0 4 — TOMKH CBHEMKH Y4B8CTKOB acaeaobercunoft gepyu

Hefinofi navopamul npuleraloT B cayuae, ecan doroannapaT HEC MoXeT
OHITb OTHecell Ha JOCTAaTOMIIOe PACCTORIHE OT OOBCKTA HAH eCAH JHHel-
HYIO KOIICTPYKLHIO CIIHMAIOT MO YacTAM B KpynuoM naane. Kaxawit kaap
JHIICTIHOM ManopaMH CHHMAIOT Ma ONHHAKOBOM PpacCTOANHH OT KOICT-
pykuuH. Hy>KHO yuHTRIBaTb, YTO NpPH JAHHERION CBHCMKC MPOABARIOTCA
GoAbluHe nepeneKTHBIINE HCKAXEeHHs M0 KPpasM Kaapa.

Uact 3namms, y4yacTkM, AeTadH CHHMaloT nepen ero pa3Gopkofi,
113 OTAENbNBX 3Tanax paboTe H nocae ee 3apepurenHs. Tak, ¢porocnhem-
KY 3/NCMENTOB Kene3o6eTOMNBIX KOHCTPYKUHIT NPOMIBOAAT nepell BCKPbI-
THeM apMmaTyph, nocje yaaneHHs GeTOHa MOBpPEMIOEHHO OrHeM 4acTH
ceyeHnn, nocje (HKCALHN TOMUHHL 3aUIMTHOrO cloA OeToHa, a TaKxke
nocne noaiore obnarkeHHA apMaTyplioro Kapkaca (CeTKH) B XapakTep-
HLIX MeCcTax.

He otHocawecs K gannQit o6CcTaHoBKe mpeAMCTH M3 Kajapa cne-
AyetT y6path, YTOOGH OHH lI¢ MellaJH BOCTIPHATHIO OCIIOBUOrO COAEpXKa-
uuA cHiMKa. MHOpOAHLIMY BKAIOMEUHAMH MOTyT GHTb JIECTIHUH, CTpe-
MAHKH, NOAMOCTH, MPHCNOCOG/MEHHSA H HHCTPYMENTH, NpeaHa3HayeHHLe
Ans o6¢cienOBaNHA KOHCTPYKUHH, NpeaMeTH, BHecCHHHE B 30HY nopa-
XeuHsa mocac noxkapa, H T. n. Ecan no cveMkH B 31aHMH GuinH yeTpoc-
Hbl BPEMCHHLIE MOAMOCTH, NACTHNH, O6UIMBKH, MewalowHe ¢ororpadpHpo-
BaNylo, Ha BpcMA CHEMKH IX HYXIIO N0 BO3MOXKHOCTH yOpaTtb. Jlionef,
KOTOpHEC MOTYT nOnacTbh B Kaap, YAAIAIOT.

QOTOCHLEMKH 3/IEMEHTOB KOHCTpYKUMii, AeTaneil oGOpPynOBaHHA, OT-
JeNibHLIX TPH3NAKOB B ovare mnopa;kenHs AO0NXKIK  COMPOBOXAATLCA
¢ororpadupoBanneM 30ML MOpPaXKeNUs 3AaHHA Beeit  xeneaoberomnoil
KOHCTPYKUHH, ycTpoficTBa HaH ob6opyaopaliuf. 3ToT npHeM (POTOCHEMKH
obecneuBaeT AOKAa3aTeNbHOCTh MECTOMOMOMENNA HETaJH, Yina; sJe-
MCHTA KONCTPYKUHH IJIH XapaKTepHOro MpH3HaKa.

ABapnilHnie HaH NpenapapHiiHbie KOHCTPYKUHH (C NpH3NAKaMH TA-
eablX NOBPOMXAENHiT), yrpoxaiowHe o6pyllenHeM HAH mnoaJex<alune
pasbopke, ocMaTpHBalOT W ¢oTtorpadupyloT B nepsyio ouepeab. Cpemka
OOropeBLUHX MOBPEXKAEHHLIX H 3aKOMUEHHHX CTPOMTENbHBIX KOHCTPYK-
unft rpebyer ocoboro Hapnka. Oco6ylo cAOXKHOCTL mpeAcTapaseT ¢o-
TOCheMKa LAKHHLIX H 3aTeMHeHHHX 3aaHif. [lpu. cbemKe OAHHNLIX MO-
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Melnentit cBeT HMANyabcHOl JjJaMnu  caalo ocBeuntaer MX raybGuny.
CoueMKy B Tak#xX CJay4anxX NPOHIBOAAT ¢ MNPHMEHeHHEM CheLHaJbIBIX
HIPHCMOB: CDLECMKa CO LITATHBA — BLIACPIKKA «OT PYKH»; crnocoGoMm
«0ayXKaawluero CBETa»; € HCMONb3OBANNCM  NCCKOABKMX  HMOYALCILIX
J1aMn, BKAIOYAIOLNXCA CHHXPOHHO.

Ona n3yyeHnss oCOGCHHOCTEH COCTOSINIMA  MarTepHanoB  kene3oGe-
TOHHHIX KOHCTPYKLUHH, NOBPEXAEHHHX OI'ICM, HCNO/AbL3YIOT MaKpo}OTO-
cheMKy. KpynHomacwitabHylo MaKpocheMKY npoH3BoAAT B saboparop-
HLIX YCJIOBHAX C MpHMeNCIHEM cheunanbnoii annapatypu. Mecra doro-
rpacgHpoBaHnA NOCAENCTBHII MOXKapa OTMCualOT B MPOTOKONE OCMOTPA

3AaHHKA.

Pasnnyalor npeaBapHTeLHbI 11 OCHOBHOM (AeTaJibHbII)
OCMOTPHLI 3[aHHA, TMOBpEXAEHHOTO noxapom. Bo Bpems
NpPeABapPHTEJBHOTO OCMOTPA 3[aHUSI ONpPeAeNAaloT YYacTKH
o6pylleHHa ¥ aBapuiHble KOHCTPYKIIHH I OFpaxAaalot onac-
Hy10 30Hy. OCHOBHON OCMOTpP YYacTKOB 3Jl2HHMS MOapa3sfe-
JAETCH Ha BH3YyaJbHLIH M HHCTPyMeHTaJabHbiH. B mnpouecce
BH3yaJIbHOr0 OCMOTpAa YYacTKH TMOBPCHKAEHHA CTPOHTESb-
HbIX KOHCTPYKLHi1 cOXpaHsioT 6e3 H3MeHeHHs, 3a HCKJIO-
YeHHeM Tex cJyvyaeB, Xoraa tpebyercs obecneunth 6e3onac-
HOCTb.

B 06beM BH3YaNIbHOro OCMOTPA BXOASIT:

1) "obcnepoBaHHe COCTOAHHA HeCYLUHX CTPOHTEJbHBIX
KOHCTPYKUMIT B 30Hax nospexxpenns. I'lpn stom onpepensior
rpaHHUbLl oyara MOpaKeHHs, 30HYy OOGpyLUICHHA, KOHCTPYK-
THBHYIO CXeMY, Ccnoco6 OrHesallHThl CTPOITENbLHBIX XKeJe30-
6eTOHHLIX KOHCTPYKUMH 30aHHsT,

2) omnpepnesieHMe CTEMNeHH MOBPEXNEHHSA 3JIEMEHTOB 3/a-
HHfi K (¢HKcalHa 30H NOBpPeXAEHHA Ha NJaHAaX 3[laHHA W
pa3BepTKax KOHCTPYKIHH;

3) oueHKa NpoyHOCTH 6eTOHA B Xee306eTOHHLIX KOHCT-
PYKUHSIX KOCBEHHLIMH METOAaMI: 3TAJIOHHLIMH MOJOTKaMI
HJH APYrHMH NPOCTEiilUHMH NpiteMaMH; onpedejeHHe pac-
NOJIOXKEHHA apMaTypL! MO CEHEHHIO XKeJIe306CTORHLIX KOHCT-
PYKUH ¥ ee MEXaHHYECKHX CBOHCTB;

4) yctaHoBJieHHe HeO6XOAHMOCTH NPOBEJeHHA AONOJHII-
TeJIbHbIX HCMBLITAHHH MaTepHaJoB H KONCTPYKLHH € LEJbIO
onpenesieHHa 6oJiee JOCTOBEPHBLIX NallHbIX O (PAKTHUYECKHX
cpoficTBax 6eToHa H apMaTyphl,

5) cocraBJjieHHe 3aKJIOUYEHHA O COCTOAHMH 3[0aHHA B lle-
JJIOM H pEeKOMeHayeMble npelBapHTeJLHO cnocoGbl BoccTa-
HOBJIEHHS 3[aHHA.

[Ipn o6ciienopaHiM COCTOAHHA HECYLHX KOHCTPYKLHH
ONpeAeNsIOT HX B3aliMHOe pacrnoJjloXeHue B aBapHiHO 30-
Heé M YCTaHaBJHBAIOT OYar Nopa)KeHHsl.

JlaHHble O COCTOSIHHH 1l B3aMMHOM PacroJOXEeHHH CTpo-
HTEJbHbIX KOHCTPYKLUHMI B ouare MopaxeHhs (B aBapHilHOM
30He M 30HP paspyLUEHHs) BHOCAT B MPOTOKOJ OCMOTpPa H



dnkcupyotT dorocremkoii. OcobenHo TuiaTeNbHO (HKCA-
Py!OT cliefibl noXapa, KOTophlie nocye pa3bopKH aBapHIHOM
3011bl H PACYNCTKH YYACTKOB OOPYIUEHNA KOHCTPYKUHH MOTYT
He cOXpaunuTbeAl. [Ipn 3TOM Mo XapakTepy M CTENeHH paspy-
WEeHHA YacTeld 30aHHa B mpollecce noxapa HaMewaioT rpa-
HHWLIL! YYACTKOB NOBPCXACHHST KOHCTPYKIHH.

boabiiyio posab BHayasbHbLIE ocMOTp mnpuobpeTaeT npH
UccaefoBaHIi TMOCJEeACTBNIT MOXapoB, CONMPOBOXAAIOILIHXCSH
obpyLIcHUAMII yacTeii 3panns. [lepemelileHne M OTBO3 MO-
BPeXJACHHbLIX KOHCTPYKIUIH 113 30HLI OOpYIIEHHs MOXeT npu-
BECTII K MOJHOMY YHHUTOMEHMIO NPH3HAKOB odara rnopaxe-
HUs 31aHHA. B Takiux cnyyasix K OCMOTPY KOHCTPYKuUHnii B
Haubosice noBpexneHHOH 3ole 31aHMA NPHUCTYNaIOT cpasy
rocje TYLIEHHST TOXapa, KaK TOJALKO NO3BOAHT 06cTaHOBKa
B ouare nopaeHris,

B pesyabtate npoBe/iCiHs oCMOTpa MOArOTOBASIIOT 3a-
KJIOUeHNe O COCTOsINNN 3fianist nocjae noxapa. OHo BKJIO-
yaet noapobunoe onicante cayyacp obpyileniisi yacten 3aa-
HUS, OTACALHLIX KOHCTPYKUMA WJI 3JCMENTOB, a TaKxe
laHHLIC 06 OTKJIOHEHHH HECYLIHX KOHCTPYKUHH OT MPOEKT-
HOTO NMONOXEHHS (Mo pe3ysibTaTaM reofe3HUECKON CHEMKH);
3cKH3bl, ¢oTorpapui nNOBpeMAEHIbLIX KOHCTPYKLHMA, HUX Y3-
JIOB 11 TiepecedYeHHi ¢ HaHeCeHHHIMHM pa3MepaMH; NO3TaX-
HBle MJallbl H XapakTepHble pa3pe3bl 3NaHHA C HAHECEHHBI-
MH Ha IIHX NOBPCMAEHHAMH, OOPYLIEHHAMH, OTKJIOHEHHAMH
DT Oceil; pa3BepTKH HEeCYLINX Xesie306eTOHHbIX KOHCTPYKILH
C YKa3aHHeM Ha HHX nepemelleHHi, pacKpuiTHA TPellHH H
Npyrux negeKToB.

HHcTpyMeHTANBHBIE  OCMOTP XKeJle306eTOHHBIX KOHCT-,
PYKUHiT conpoBoX<aaeTcA HMX pa3bopKoOil, H3BJeYeHHEM N3
BOHHI 0OpylUeHHH, HCNBLITAHHEM NPOYHOCTH OETOHA KOHCT-
PYKUHil, orpenesieHHeM MOJOXKeHHs1 apmatypel B Heii. Bo
BpeMsi Pa3bopkH 3aBaJIOB B 31aHHH »Keyne306€TOHHbIE KOH-
CTPYKUNH, NOJJIeXalllhe HHCTPYMEHTaJbHOMY OCMOTpY, Ne-
pemMelllaloOT Ha pacyHLIEHHble MecTa WJIH B MeHee MOBpeX-
neHHble 30HL. B mpouecce HHCTPYMEHTa/NbLHOrO OCMOTpa
YTOYHSIIOT pe3ynbTaThl PaHee MNPOBEAEHHOr0 BH3YaJbHOro
ocmotpa |10, 22, 25].

HMHeTpyMeHTanbHbIfT 0CMOTP 2K es1e3066TOHHBIX KOHCTPYK-
UWHH He Bcerfia HyXHO NMPOBOAMTL B Mpenesjax BCero ouara
nopaxeHHsa 3naHHS. B 3aBanax OCTaTKOB CTPOHTEJNbHBLIX
KOHCTPYKIIMIT HeoOXollIMO OCMOTPeTb Te XeJse306eTOHHLIe
KOHCTPYKIIMH, KOTOpble MOTyT XapaKTepH3oBaTb MNPHYHHY
p6pylueHHst yacTH 3pnabusa. OnHaKo Bo Bcex cayyasx yeM
GoJsibllie 30Ha HHTEHCHBHOTO FOpPeHHsl I 3HayHTeJbHee yyacT-
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KM paspyllueHHsi CTPOHTENbHbBIX KOHCTPYKUHMH, TeM Oonblue
TpebyeTcs ycuaMii, BpeMeHH W MaTepHaJIbHbLIX 3aTpaT AJf
NpOBeJIEHHA OCMOTpa.

IMpunuiinom ao6oro BHAa OCMOTPa ABJAAETCA NOCAEAOBATE/bHHA Ne-
pexon ot obulero o63opa K OCMOTPY oTaeabHHX geTanefi. CHauana ne-
NaT oO6mHKi 0630p 3AaHHA, 3aTeM OCMOTP ero uacTtel, pacnosoXXeHHHX
B Ovare NOpaj){€HHA; NOCNE 3TOr0 OCMOTP KOHCTPYKUHH MO 30HaM mNo-
Bpex<xaemiii H KOHCTPYKUHH B npeaenax ysna, CTHKa HJIH CONPAXKEHHA
H, HaKollel, OCMOTp AeTaneit.

O6wwit o630p yacTeit 3JaHHA B LEJOM NO3BOJAACT BLIABHTH 33KOHO-
MEPHOCTH B H3MEHEHHH MNOBpPeXACHHH KOHCTPYKLHA B npesenax Bcex
30H NMopaxeHHA ogHoBpeMeHHo. [lo BHelwlHHM npH3NakaM TnoBpexae-
HHH YCTAHABNHBAIOT OMal NMOPa)keHHA 3[3HHA H HanmpaBAeHHA, B KOTO-
PHIX cTenenb noBpeXAeHHA KONCTPYKUHH yMeHblUaeTcs.

[Ipn ocMoTpe 3faHHR Mo 30HAM NOPaX{€HHs ONpefensioT BHA NO-
BpexJents, QHKCHPYIOT aedeKThl, XapakTépHble ANA Kaxjaoli 30HH
HaMeyaloT rpaHiUL YYacTKOB MOBPEMAEHHA KOHCTPYKIHIi.

OcMOTp y3noe KOHCTPYKLHI flaeT BO3MOMXMOCTL YCTAaHOBHTBL CO-
CTOAHHE CTHIKOB H MCCT CONPAXEHHA Xene306eTonHLIX KONCTPYKUHA
KOTOPLIMH MOXET ONpefenAThCA TPYNNia NPH3HAKOB, B COBOKYAHOCThb
OGBSACHAIOLHX XapaKTep Pa3BHTHA TEMNepaTYpHux aegopmaluit yacTeil
3fallA NPH OTHEBOM BO3fIENICTBHH H TOC/E HETO.

IIpu ocMoTpe neranefi BHABARKIOT HanGojee NOBpPEXAEHHLIE OTHEM
3MEeMEHTH }eNe306eTOHHHX KOHCTPYKUHH, YCTAHaBAWBAIOT COCTOSHHE
rpynn no 30HaM MOPaxKCHHA 3[aHHA.

OcMoTp ouara nopaxeHWus 3faHHA NPOBOAAT MO Mepe BO3IMONK-
HOCTH JOCTYNZ B Hero. YYacTKH 3JaHHA, HAXOAALLHECA 3a Npefnefamu
OYara Nopaj<eHHs, OCMATPHBAIOT Cpady Xe Nocje Hayana ob6caenoBaHHA

B BbLiCOKHX M 33TeMHEHHWX MOMELLEHHAX A OLUEHKH COCTOSIHHA
onop purejell (6anok, ¢pepM) Ha KONOHHH HAH HeCyLlHe CTCHH npHMe-
HAIOT NepeJBHXHBIE Te/NecKonHYecKHe NPHOOPH, MOJeBoil GHHOKAbL HJH
aun3oBbifi anaockon PBIT-451.

JIuH3OBLIi 3HAOCKON COCTOHT H3 ABYX COCTABHHX TPYOOK, B KOTG-
pule BMOHTHPOBaHH onTuYeckHe ctekna. HauHa Tpy6ok 7,5 M (oaHa
1,5 M, apyrag 6 M), auamerp TpyOxu 38 mM. dusockon obecneunBaeTt
5—10-kpaTHoe yBenHYeHHe H MO3BOJIAET OCMATPHBATh KOHCTPYKIHH
pacnosoXeHnHsle oT HabaonaTens Ha paccTOAMHK a0 7,5 M.

OCMOTp BLICOKOPAcCMoO/IOKEHHHNX KOHCTPYKUHH BefyT C MOCTOBBIX
KPaHOB HAH nNoaMocTefi, BO3BeAeHHHIX cneuHanabHO ANA 3THX uenell. B
3aTeMHEHHLIX MOMeLleHHAX YCTAHAaBAHBAKT NEPEHOCHBE HCTOYHHKH CBe-
Ta (npoxexTopul). B TpyallofocTynHEX MecTax, rie BO3MOMHB KOH-
LeHTPAUHH TOKCHYHLIX BELUeCTB, OCMOTP MPOBOAHKT rpynna, COCTOALULAR
He Mellee YeM H3 TpPeX 4e/IOBeK, MPH 3TOM OAHH H3 HHX AOJKeH Habnwo-
[aTh 33 BHNOAHeHHeM pabot ¢ Ge3onacHOro MecTa.

[Ipn wucnoab3opanuH B 3aTeMileHHHX MeCTaXx MHKPOCKONOB THMa
Tpy6kn DBpuneana (MIIB-2 u 1. n.) xopowmit spdexkt naer mecrHan
TOYEUHAS MOACBETKA 3JEKTPHUCCKHM ¢oHapeM.

B npouecce ocMOTpa 31aHHH, NOBPEXKAEGHHBIX MOXKapoOM
onpenenfiloT COCTOSIHHE )Kene3o6eTOHHBLIX KOHCTPYKLUHM
CTeNeHb HX NpOrpeBa, HaJHYHE CKPHITHIX Ne(eKTOB, TPellHrH

Fny6uHy nporpesa ceyeHui kene306eTOHHLIX 3/1€MEHTOB
OpPHeHTHPOBOYHO MOJXHO OUEHHTb NO U3MEHEHHIO 3BYKa H
uBeta GeTOHa, HENOCPEACTBEHHHM HCNbITaHHEM, NMYTCM OT
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KOJla 6€TOHA 10 CeYCHHIO MOJAOTKOM, TeNJOTEXHHYECKHM pac-
YETOM, €C/IH H3BECTHH AJHTENBHOCTb H MAKCHMaJIbHHE TeM-
nepaTypb orieBoro Bo3aeiicTBus (6onee noapo6HO 06 3TOM
cM. B ra. I1). Ilpu Takoit ouelike CleAyeT yuYMTBIBaTb BHL
o6orpeBa H MacCCHBHOCTb 3JIEMCHTOB. ¥ MACCHBHbIX 3JIEMEH-
T0B (Hanpumep, KOJOHH) yactb OeTOHA, MPOrpeTasi 0 TEM-
nepatyp 500—550 °C npH AByx- H TpexcTopoHIieM o6orpese,
OoTBaJiUBaeTcs npu ypape MoJoTKOM. OaHOCcTOPOHHHH 060-
rpeB TOHKOCTEHHBIX XeJle306eTOHHbIX KOHCTPYKUHiA (Hanpu-
Mep, naHeneil MJHT) NPHBOAHT K MX OTHOCHTEJLHO PaBHO-
MepHOMY nporpeBy. B TakoMm cnyuyae onpefenHTb rayGHHY
nporpeBa ceueHnss fo0 Temnepatypn 500—600°C nenocpen-
CTBEHHO OTKONOM 6GeTOHa NpakTHYeCKH HeBO3MOXHO. Ilpu
3TOM TOHKOCTEHHbBle 3JIeMEHTLl HAaXOAATCS B CJAOMXHOM Ha-
NPAXEHHOM COCTOSIHHH, a y 6eTOHa NnO BCeMY CEYEHMIO KOH-
CTPYKUHH 3HAYHTENbHO CHINKAIOTCA NPOYHOCTHHE H Aedop-
MaTHBHbIe CBOilcTBa. BeseacTBue 3Toro nepekaneHHbie or-
HeM YYaCTKH TOHKOCTEHHBIX CEUEHHil pa3pylaloTca OT jef-
CTBMA COOCTBEHHON MaccChl NPH HX AEMOHTAaXe.

IOasi onpepeneHun CKpHITBIX J1e)€KTOB KOHCTPYKLUHIL:
TPellHH, NYCTOT, PAKOBMH, PLIXJOro 6eTOHa — NPHMEHAIOT
yALTpa3ByKoBble npu6opul [16, 34]. HanGosee ynoGHbIM
apasierc npu6op YKbB-1M. On namepsieTr CKOpoCTb pacnpo-
CTPaHEHUsA aKyCTHUYeCKOro HMMNyJbCa, H3MEHEHHe ero 3sHep-
rHY H YaCTOTHO-aMIAMTYAHbIA cnekTp. PaGora npu6bopa oc-
HOBaHa Ha TOM, YTO NPH NPOXOXAEHHH YJbTpa3ByKa uepe3
6eTOH, HMEIOLLNH HEOMHOPOAHHE BKNIOYEHHS, aKyCTHYeCKHe
MMNYJbCH 3aTYXalOT HHTEHCHBHEE, YeM B HENOBPEXAEHHOM
G6etoHe. ToOunOCTbL M3MCpCIHA AMNJHUTYAB WMNYNLCOB 3a-
BHCHT OT WaleXUOCTIl aKYCTHYECKHX KOHTAKTOB LUYINOB
npubopa u GeToHa, NO3TOMY nNpi ob6ciefoBaliHH Hapsny C
KO3 HHLHCHTOM 3aTyXallHs ONpelesioT U XapaKTep pesep-
GepauHoHiioro npouecca B cededHH 3JiemeHTa. IlpH nedek-
TOCKOMHH MAaCCHBHBIX XeJNe300CTOHHbIX KOHCTPYKUHHA Ha
HH3KHX uactoTax (20—150 KI'u) YyBCTBHTENBLHOCTBH NpH-
60poB HeBesquka. OAHako HeKOTOpHie creundHYecKHe fe-
¢peKTH, BbI3BalHble HeLOOpOKaueCTBeHHOM yKJaakoil Ge-
TOHa, BO3JeHCTBHEM OCHfl, MPOMEP3aHHEM HJIH KOPPO3HOH-
HHIMH pa3spylueHHAMH, OGHApyXHBAWOTCA  AOCTATOYHO
YeTKO.

YuacTkn GeTomna, noBpe)KfcHHble OTHCM, onpeaeaset
nepesioM AuHHH npoloJbhoro rogorpada (puc. 6). Toawnny
Pa3pyLIEHHOr0 MNOBEPXHOCTHOrO CJ10si GeTOHa HaXoAAT no

dopmyJe

=050V (n—w)/(v1+ ).



6. Onpenenenne
aAoKanenwx pedex-
Tos Gerona ynwTpa-
. o.o'o.g".'.v.v.v - T IBYKOBLIM npo-

3 Yo%t

KOO OO oot EORLHBIM NpOdHAK-
O 5 vet : pobaHHeM

a — yvyacTKa Ge-
TOIA € NaApYWCH-
nofl  cTpykKTypoil;
6 — aponoavnuil
rogorpag; 8 —K
ouUCHKe  rayOonnn
Tpoumn b Getone;
I, Z-- 30N ycTa-
IOBKH MIAYUaATCARA
il npHemiinKa, 3 —
YHACTOK GeTona
KOUCTPYKLUIIH C ta-
pywemnofi cTpyk-
Typofl; 4 — ncpe-
aoM AWM TORO-
rpacha npH nanu-
Uk cnof GeToHa.
noepex.ne 1N or o
orues; 5§ — paspws
JHNNH  ronorpada
NPH NaAHYMIl Tpe-
IHI B KOHCTPYK-
L {m UMM, 6 — nonggx-

NocTHan TpeluMna

rie [a — pacctoanne oT Hanygawllero npeo6pas’oBaTesii 10 TOYKH
nepenoMa roporpagda; v, H Uz — COOTBETCTBENNO CKOPOCTH YJbTPa3BykKa
B HENOBPCHACHNOM K HOBPCAKAGHUOM c¢noax Gerona.

B npouecce o6cnenoBaHus 3faHHiA, NMOBPEKAEHHLIX TMO-
JXapoM, BBISIBJSIIOT KOHCTPYKUHH, HMEIOLUHE TPeulHHs B Oe-
TOHe C lihpHHON packpwuiTHa GoJsee 0,3 MMm. Takne TpewtuHbl
B psile C/iyuaeB SABAAIOTCS BHEILUHHMH NPHU3HAKAMM TIO-
BPCXACHHI1, 3HAUHTENbHO BJAHAIOILMX HA MPOYHOCTb U AOJIO-
BEYHOCTD MeJ1e306CTOHIBIX KOHCTPYKUUit. Tak, mmpoko pac-
KpbiThie Tpelllibl 2, pacnosioxenHbie B nposaete usrubae-
MbIX 3JIeMEIITOB, CBH/eTeNbLCTBYIOT O CHHXXEHHW NPOYHOCTH
paboueil apMaTypbl WNH MOTepe NPeABapHTENbLHBIX HaMpsA-
xeunit b uc (puc. 7). becnopanouHsie TeMnepaTtyplo-yca-
JOYHble TpellHnbl 3 H 4 BO3HHKAIOT Ha NOBEPXHOCTH GETOHA,
MOBPEXAEHHOro OrHeM. Buamnsinne Hernay6oKHX TpellHH 3 Ha
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7. Xapaxtep obpa-
JOPAHMNA TPELUHH H
noBpeXxaeHui s
INEMEHTAX Xeae-
sofeToMHLIX  KOH-
cTpyusfi or or-
HEROTO BO3ACACT-
pHA

G—B pebpncyax
NIITAX NOKPWTIH
] nepexputTuh

(ofiorpes Cun3y co . ==
cTopohn  pebep): I &2 j{_ VY // L
0—B nporowax, N

‘[ZU 5 IJU F ) IIJMM y 7Jrms

Ganxkax, purcanax;

gd— B KOAOWMAX.
crofikax. 3aeMch-
Tax JepM ey

{!

-~

L
=,
[T
© ®

NMPOYHOCTH KOHCTPYKUHII MeCHee 3HayllTeNbHO, YeM Ha MX
A0aroBeyHoCcTb. [ Ny60oKHe Tpelumubl 4 B cXKaToi 30He VKa-
3pIBAIOT Ha CHHXKEHHe NPOUHOCTH Kesle306eTOHHbIX KOlCT-
pykuui. Hanuune ckBo3ubix pBaHbix OTBEPCTHH B TOHKO-
CTEHHBIX 3nementax H obpylleiHe (06kon) neutagoxk 5 Ge-
tona naouianpio 0,001—0,03 M2 na rnybuuny 10—15 MM ¢
NOBEPXHOCTH MACCHBHBLIX 3JIEMCIITOB SIBASIETCA CJAeACTBIIeM
BapbiBOOGpa3Horo paspyiuenis Oetrona. ITn noBpeXXACHHS
XapaKTepHbl A YYacTKOB IICNOCPEACTBENIIOrO BO3AeHCTBHA
nJaaMeny Ha Xene3o6eTonHblc KOMCTPYKWHI HAaO O4YaroMm
nox<apa. Tpemisl I B CTLIKe pebep MJAHTHLI € ee NOJKOH
BO3NKK2IOT OT Pa3HOCTH TeMnepaTypHbLIX HanpsXeHUH B
CEeYCHHAX 3 IEMCHTOB.

IMpoaosbHble cCKBO3Hble TPelHHbl 6 B6MH3H YIrJ0B KOHCT-
PYKUH# ABAAIOTCH NPH3HAZKOM OTCNOEHHMA 3alUHTHOro CJOS
Getona, Haubosee MNOBPeXAEHHOro IBYXMepHBLIM NOTOKOM
Tensia. [Ipy npoCTYKHBAHHM 3aUIHTHLIK CJOH 6eToila He
HMeeT Xopollero CUenJICHHA C s7pOM ceuelHsi, rJyxo 3By-
YHT M oTNieTaeT. [lpogonvubie HecKBO3lible TPewHHHl 7 B
cepeAHHE CTOPOHBI ceyelHs NPONH3LIBAIOT 3aLNTHLIH CJOH
H AIBJAAIIOTCA cAeACTBHeM NOMEpeuHoro TCMNCpaTypHOro pac-
LHPeHHs apMaTypHOro crepaxius. I a1y6oKie, uilorta cKpos-
Hble TpellHHB 8 Ha CTLIKe ABYX uacTeil KOOI CBHAETENbCT-
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8. Npumepu obpas0sansig TPeLIHY M NOBPEXKAEHHR B KOPOTXHX KOHCOARX Mene-
306eTOHELX ROAOHE

G — TPCLWHHKW cpe3a NPH  ONMHOBPEMCIHOM JOCTHXKCHHH  Heocyulele CROCOGHOCTH
KONMONHOR M KouCoAblo; O — MPUMCP HENPaBHALHO 3ANPGCKTHPOBANNON KOHCOAM;
8 — TPCL(HHE Cpe3d OT COBMECTHOro JAeficTBHA HArpy3ks M oruesoro no3pelcT-
BHA; 2, 0, € — NOBPCKACHHH KOMCOACH B 3BBHCHMOCTH OT HUTCHCHBHOCTH K JJH-
TCALHOCTH OrHeBOoro BoO3fcficTaua: f — Tpentinid B Gerome 3a orornyroft apmary-
poil; 2 — oTBepcTHA ANA aHKePOB, OCAAGNRIOLLHE KOHCOAbL, 3 — KONTYp NPaBuILHO
sanpoekTHpoBaiiol koHconw; 4 —uacTh cedenua GeToua, NOMNOCTLIO MOBpeXACH-
HOTO OrNeM; 5 -- CKBO3HLIE TPCIHIIW B Yrnax poineTa KOICOAM: 6 — TeMnepaTyp-
no-ycaflodiuic ROBePXHOCTIHLIE TPEUINL; 7 — oTKOA 3aMTioro cnom OcToHa H
OrOoNCHHE apMATYDPW BO BPCMA MOMAPA

BYIOT O 3HAYHTEJLHLIX TeMNnepaTYPHbIX NMepeMelleHHsX 3Jle-
MEHTOB TNOKPLITHS H 06 aBapHWHOM COCTOSIHHH HaIKpaHo-
BbIX YacTefl KOJIOHH NOCJIe noXKapa.

HanGonee yyBCTBHTE/NBHB K CHJIOBOMY W OrHEBOMY
BO3AEACTBHIO KOHCOJH KOJIOHH. B KOPOTKMX KOHCOJAAX xe-
J1e306eTOHHLIX KOJIOHH MpPHYHHON O6pa30OBaHMA TpELIHH fB-
naetca cpe3 Gertoua (puc. 8,a). B HekoTophix cayyasx
TpelllHHbl 06pasyioTcA BCJEACTBHE HENPAaBHJBHOTO KOHCT-
PYHPOBaHHA MJH  HEyAayHOro nNpPHJIONKEHHE HAarpy3KH
(puc. 8,6). B npouecce orHesoro Bo3peficTBHA paboyee ce-
yeHHe KOJIOHHLI YMeHbUIaeTcs, H3-3a 3TOrO BLIJIET KOHCOJH
(nneyo nMpunoMKeHHs HarpyskH) yBenuunBaeTcd. XapaKTep
NOBPeXAEHHA KOJIOHHL OFHEM H pa3pyllieHHS CHJbLHO Ha-
rpy»eHHOA KOHCOJIH moKa3aH Ha pHc. 9,6. KopoTkne KoHco-
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9, KaptrHpomanwe noBpemaeHHR cIponHABHLIX MeaedoleTonnuix OGaxok mapxu
BIIC-18

0 — Ha TPaHHUEG aPAPHAHOR SOIL H YYACTKA CHJABLHLIX NOBPEMAEHHA CTPOHTCABLHLIX
KOMCTPYKUHIt; 6 — TO MWe, Na F)-2NHUC ¢ YYACTKOM OGpYLWIeNMs KONCTPYKUH no-
KpuTHA; [ — OTCNOCHHA 2AUHTHOIO /o GeToHa; 2 — orolieHKe u nNeperpee ap-
MAaTYpHOR ecTanv; 3 — TpewiHiL B 3alUHTHOM cnoe Getoms wMpHIOKD 1—2 MM,
4 — yYacTKH nepexanerHnoro Getona rayBuuoto 10—15 MM; 5 — TpewnHm n 9a-
WHTHOM cnoe 6eToHA LIKPHHOR 2—3 MM. 6 — HaKnOHHBIC TheuMHM B pebpe Ganku
wHpHHoRt 0.1—2 MM: 7 — CKBO3Hbic Tpeullinkl; & — BwKoabnl Gerona cxaTol
SoHnl na rayéumny 50—70 MM; 9 — pbinyuHBANHE H NEPEXOr NPOAONLUOA APMATYPM

AW XeCTKHX Y3JIOB KapKaca nocje OrFHeBOro BO3[4eACTBHA
KPYNHOrO MOXapa XapaKTepH3ylTci 06pasoBaHHEM CKBO3-
HbIX TPeLUHH, OTKOJIOM 3alUHTHOro cnosi 6eToHa, OroJeHHeM
patoyeli apmatypel H pexe ofpa3oBaHHEM TpelUWH, BLI-
3BaHHBIX cpe30M GeToHa (puc. 8,2—e).

TpewHHbl BHABJAAIOT BH3VaJbHbIM OcMOTpoM. OG6GHapy-
XXE€HHbIe TPELIHHbl 32apHCOBHIBAIOT — KapTHPYIOT (CM. pHc. 9),
onpefgeNfI0T NPHUUHY HX O6pa3OBaHHs (TeMnepaTypHbLle,
ycaJoyHble, OCaJlOyHble, CHJIOBBIE), (PUKCHPYIOT MecTO pac-
NOJIOXEeHHA, N3MepAIOT rayOouny n wHpHHY, LLupuuy Tpelun-
HHl H3MepAIOT TOJILLHHOMEDOM, C MOMOLUBIO MHKpPOCKONa
MHP-2 usu nyne ¢ neneHnsiMH.

Tpeluny n3MepsloT B TPeX MecTax no ee anaHue, Ocoboe
BHHMaHHe o6pallaloT npH 3TOM Ha H3MepeHHe TpeLIMH Ha
YPOBHe paboyelt apMaTypsl H B HauboJjiee LIHPOKOH ee ya-
¢tH. U3aMepennio noanexkaTt Bce KpynHbie TpelllMHB U JiloOble
TPELHHLl B paCY€THBIX CCYCHHAX.

[Mpy Hcnonb3OBaHMKH yNbTPaA3BYKOBOrO KOUTPOJA MECTO-
pacnoJiOXeHHe TpeUlHH omnpenensieT JHHHWA pa3pbiBa TNpo-
noabHoro rogorpada (cM. puc. 6,6 M 8). I'ny6uHy TpeLIHHL!
pPacCYHTHIBAIOT NyTeM CPaBIICHHSI BPCMEIH pacnpOCTPaHCHHA
yAbTpa3ByKa lla YYacTKax HenoBpexaeHnoro 6eToHa Ta H
B 6eTOHe C TPELUHHON T



h=0,5u, V'r.f.— 1’3; Va = a]%a,

rae Ua — CKOPOCTb PpacnpocTpancHns yabTpa3Byka, M/MKc, B Gerone
nua yyactke Ge3 NaAHYHA TPeILHN; [, — 6asa H3Mepeuu#d, M.

B xene3o6eTOHHBIX KOHCTPYKUHAX Ha yYacTKax no-
BPeXAENHII Pa3nHuyaloT TPeLHHEI: TEeXHOJOrHYecKoro npo-
HCXOMJIE€HHA; MOHTa)XHble M 3KCIJIyaTallMOHHBIE; OT OrHe-
BOro Bo3feiicTBHsA. B aBapuiinoii 3oHe onpeaeanTy Xapak-
Tep M NPHYHHY OOPa3oBalHs TPELIWH HHOrAa HEBO3MOMHO,
NO3TOMY CYHTAIOT, YTO BCC TPCUUIHLI ABJSIOTCA CACACTBHEM
OTHEBOro BO3ACIICTBHA 112 KOHCTPYKLIH.

Heob6xonumbiM yenoBuem 3dhQeKTHBHOCTH BbINONHEHHSA
TEeXHHYECKOil 3KCNMepTH3b! FABJSICTCS Bhie3] CTPOHTEJIBLHOrO
3KCnepTa Ha MecTo noxkapa. JInunoe BOCNPHATHE 3KCNEPTOM
o6CTaNOBKil lla MCCTE NOoX<apa, BO3MOXHOCTL lenocpencTt-
Bennoro o0o3pceiHiisi H OUCHKII CYILECTBEHHbIX AN Hccneno-
BallUe aeTanei He MOryT ObiTb KOMMOEHCHPOBaHbLI "HH MOM-
po6GHLIMY NOKa3alnHAMM OuEBIZILEB, HH MNOBLILEHHEM TOY-
HOoCcTH pacyeta. Onnako skcnept npHOHBaeT Ha OOBEKT
oOLIYO MOCJC JIHKBHAAUMH TOpCliHS, MO3TOMY OH HOONKeH
NPOH3BECTH MpeABapHTEJdbHBIH OCMOTp 3ManHsa, claenaB o6-
30p 30H NOpaXCHHUA; NOATOTOBHTHL NPCAJIOXNEHMA O cOXpa-
HEHHH CJIOXKHBLIEHCA 06CTaHOBKH; ONPOCHTL OYEBHALEB, IO-
MapHLIX, pykoBoauTesneii OOBEKTa O Pa3BHTHH MNOXapa.

OnbiT noaTeepaaeT UeNecoOOPA3HOCTL NPOBeldeHHUSA
NpeABapHTENBHOTO OCMOTpPa 3jlaHMsA a0 Gecenbl ¢ PYKOBO-
auTenaMH ob6bekTa, 4JacHAMH MeCTHOH KOMHCCHH H OYeBHI-
LaMH, TAK KaK BO BpeMf TaKOro OCMOTPa Y CTPOHUTEJIbBHOro
3KclepTa co3faercss cOOCTBEeHHOe MHeHHe O CTeneHH pa3spy-
WHTEJNbHOCTH NoOXapa K oblleM COCTOAHMH 3faHus. B saToM

clyyae NOCJIeAVIOIIHH Onpoc OuYeBHALEB nABAAeTcH 6osee
HalpaBJCHHLIM H axkTHBHBLIM, [locse npeABapuTesbHOro oc-

MOTpa 3KCNepT cOCTaB/isieT NJaH OCMOTpa MO 30HaM nopa-
weuust 3nanus. OcCMOTp HavyHIIAIOT € TeX 30H W y4acCTKOB
3fanus, B npeAcsaxX KOTOpbiX 06CTaloBKa H cJiefAbl OTHEBOTO
BO3JICHCTBHS MOTYT lIC COXPaHHUTBCH.

Hcenenobanve nocnefcTBH#i KPYMHLIX MOXKapoB LeJeco-
o6pasHo npoBoAHTH GpHraaHblM MetomoM. B coctae 6pura-
ABl PEKOMEHAYeTCA BKJKOYaTh NPEACTaBHTeNsi aiMHHHCTPaA-
UHH oObeKTa (HuKeHepa-CTPOHTEJN); CTPOHMTENIBHOI'O 3KC-
nepra (cotpyanuxa By3a, HHHU nnu orpacaesoit nabopa-
TOpIH); NpeicTaBHTCAsi NPOEKTHOH OpraHu3auHu (rnasHoO-
ro HHXeHepa npoekTa); npoH3asoauTens paboT (HMHXeHepa)
COTPYANMKOB HCMbITaTeNbHO} noxaphoit naboparopuu (1—
g teJs.); HIDKCHepa-reoge3IicTa; TeXHHKOB-cTpouTeaell (l1—

yen.),
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2. TexnuyecKwe CpencTea, NPHMEHAEMbIE NPH o6caefoBaHHH 3RaMHT,

NOBPERAEHHMX NOXKapOM

HaumeHoBame

Onpcaenscmblit napamerp nan uasuave-
mie

Ann BH3YaJIbHOro OCMOTPA 3AAHHA

AranoHHuit Mosorok Kawkapo-
Ba MIH CKJaepoMeTpn THRma KM,
XI1C

CrepxHn K MoJoTKy Kauwkapo-
pa (5—10 wt.), 3y6Guso, cnecap-
HLlil MOJIOTOK

Yrnaosoil macwTab

TAHreHULHPKYJIb

Jlyna 4*
0,1 MM
JInn3oBuifl shaockon PBII-451

C IZesieHHeM  yepe3

SnexTpHueckHii PoHaph

IlpornGomep MexanMyeckHit HAH
rHApaBJIHUeCKHHL

Pynerka ctanbHaf AnHuo#t 10—
20 M; cranpuas sHHeitKa IJIHIOR
0,5—1 M C JeneHHAMH vepes
1 MM

lNosepxnocTHag npouHocTh GeToHa
To xe

JunaMerp JNyHkH (oTnmeyaTtok LapH-
Ka MOJIOTKA)

TomunHa sawmkTHOTO ChoA GeroMa,
LHAMETp CTepiKHci, raybuHa paspy-
weHHA 6eToHa H T. M.

[lupHHa pacKpHTHA TPELIHN, JOHa-
MeTp OTNmevaTKa 3TaJIOHHOTO MOJOT-
Ka

To xe

OcMOTp KOHCTPYKUHA B TPYAHOHO-
CTYMHLIX MecTax

OcMOTpP KOHCTPYKUHI B 3aTeMHEH-
NLIX MCCTax

[IpornG cTponTenbibIX KOHCTPYKLHH

Pacctosinve MeXAy KONCTPYKLUHAMH,
HX pa3Mep

Han ocBHAETENbCTBOBAHHA KOHCTPYKUHRA

INopraTuBnuit  ruApaBanYecKmi|

npecc-nacoc Boanga ['TIHB-5
pubop M3C-2 (3aBog <«KoHrt-

ponb-npuGop», Mocksa)

ITpu6op NCM-1 nepenocuoii

Ipu6oprt YKB-1M, «Beton-3Mb»,
AYK-20

Mukpomerp

Muxpockon orcyernmit MHP-2
Tepmowiyn mapkn TM

Cherovep Becoroit BC-43

HoX0BKa, HanHABHHK, KycaukH,
NAOCKOry6u b, Kepr

MecTopacnonoxenie H

[Mpounocts Gerona NPH HCNBITaHHH
112 OTPLIB H CKaJILIBaKKe

[Ouamerp apMaTypul H TOAUIHHA 3a-
wuTHOro cyaon Getona

ceyeHHe
CKPLITOrO MCTa//a B MacTHAX 3flaHHA
[TpousocTs H ogHopoAHOCTE G€TOHa;
AeheKTOCKONHA CTPOHTEABILIX KOH-
CTPYKLHA

CevyeHne apMaTypH

Uluphiia pacKpHTHA TpELMH
TeMmnepatypa Ha NOBEPXHOCTH KOH-
CTPYKLHIT

ITnoTnocTe CHEXHOro NOKpoBa

Harotossicniie o6pa3uos

Ans oTOCHEMKH

doroannapar ANA CHhCMKH Na
NAEHKY WHPHHOI 35 MM

dotorpadHpoBatHe KOHCTPYKLHH H
racTell 3:1aMH8 NOcae NoXKapa



Rpodoamenue rada. 2

HanMcnonanue

Onpenensicvuifl mapaMeTp HAH na3nave-
NHe

UInpokoyronpHbifi H Teneckomnn-
yeCKHit OOBeKTHBH, YIAHHHTENDb-
Hule KOJblla, WITATHB, TPOCHK, Na-
HOpaMHaA TOJIOBKa, 3arnacHoH
KoMnnekT  ¢ortonaeHkn  (2—
5 wWT.), CBeTO3ALIHTHLIE 6aelaH
JseKTPOHHAA JaMMa-BCNHIIKA

D OTOIKCNOHOMETP
CaeTonenpoHuiaeMulit MELLIOK

JIunefika QOepeBAHHaA  AJMHOM
0,2—0,3 M c peneHnAMH vyepe3
1 MM

HoxuHuu

To xe

QdotorpadHpoBaHHe 3aTeMHEHHHX H
CH/IbHO 33KONMYEHHHX XOHCTPYKUH#A
OueHKa OCBELIEHHOCTH NpH CheMKe
ApapuitHasi nepesapsaaka ¢otoanna-
paTa

Macuira6Han cheMKa fieTaneR xene-
306eTOHHLIX KOHCTPYKUH#

Ina paboTH ¢ doTonneHkon

Hasn reopesnvecknx pabot

Huseanpw t™ina H3 wne HC-4;
HHBEeJIHpHKeE PpefikH AJHHON 3—
4 » (I'OCT 11158—76)

Teoponutu THna 2T5 uau TI1S

MepiLie cTanblibe JeHTH THIA
JI3 u JI311

Pynetka cranbHas AAHHOA 2—
100 M. HaGop wmerannnueckux
winuaek JaHaveTpoM S5—6 MM,
amnoit 0,3—0,4 M (6—11 wr)

IMobepounne Jaumefixy (IOCT
8026—75*), MHAHKATOP YacOBOro
thna (FOCT 15593—70), wynwu,
W a6JOHH

CranbHaa MpOBOJIORa  TOHKas
rnagkan 0,5—0,8 MM  aaHHOR
20—30 M (['OCT 3282—74")
IlopepoyHuie yroanHukn 90°
(F'OCT 3749—77¥)
Iranresunpkyne (I'OCT 166—
80), wraHreHray6uHomep

(F'OCT 162—80)

Hsmepenie nepemellieHAs TOYEK KOH-
CTPYKUHH IO TOPH3OHTANH

HamepenHe yrnos H OTKJIONEHHH Mo
BepTHKaJH
Jlunefinue HaMepenns

dukcKHpobalHe Tovex (ANHHH JieH-
TH)

BrisiBeHHe HENpAMOJIHHEAHOCTE H
HENJIOCKOCTHOCTH TNOBEPXKOCTH SJie-
MEHTOB

Busapnenne nporu6os, Buru6os H
OTK/IOHEHHH SJileMeHTOB
HenepnengukynsapHocTe noeepxHo-

cTeH sneMeNTa
JIHnefiHne pasMepH 9/1eMeHTOB, TOM-
L{HHA 3aUIHTHOrO c/ofl GeToHa

[Tpumeyaunn: 1. Texnuueckne cpeACTPa KOMI/IEKTYIOT, KaK TpaBH-
no, B 1 3k3., KpOMe OroBOPEHHBIX TO TEKCTY.

2. Ana npuGopop H npHcnocoOneHHH, NMpeAHa3HaYeHHbLIX AAA BH3YaJb-
HOrO OCMOTpa 3AaHHsA, MPHCNOCA6AHBAIOT YeMOAaH € rHe3flaMH.

3. Ina ykaapku ¢$oTOCHEMOMHOro KOMIEKTa YAOOHO HMeTb penoprep-

CKYI0 CYMKY.

K o6cnenoBaHHio COCTORHHA Kene306eTOHHX KOHCTPYKUHI 3JaHHA

c/lefiyeT NPHBJEKATh FeOfe3HYecKylo caymby obbekTa.

28

LlenecooGpaa-



HOCTh MPHMEHEHNA reofe3NyYecKHX cnocol6oB H3MEpeHHA nepeMellenufi
n getopmaunuil KONCTPYKTHBHWX 3jeMentoB oGycaoBaiipactcs TpyA-
HOCTbIO WJIH OMACHOCTBIO TIOAXOAA K ITHM.

B coctap reoseanueckHx paloT BXOAAT: NpPOBEPKa COOTBETCTBHA
(aKTHYECKOrO NOAOMEHHA OCHOBHDLIX HEeCYIHX KONCTpYKUHHA 3NaHHA HC-
NONHUTENBHOIl reofie3HYeCKOoll CbeMKe; onpcaencHHe paimepa nepeMe-
lweHnit H OedopMauHii KOHCTPYKUMIT 3naNKA Mocne OrHeBOro Bo3AefcT-
pus; reope3HyeckHe HaGAIOOEHHA 33 NepeMewlcHHaMH H AedopmauuHs-
MW TOBPEX/IEHHWX KONCTPYKUHH BOCCTAHABAHBAEMLIX 3MAHHI.

Das obcnenoBanis CTPOHTCAbHBIX KOHCTPYKLHIT 34aHM#i, NoBpex-
AeilibiX KPYNHWM MOXapOM, COCTaBAAIOT NPOEKTH MNpPOH3BOACTBA reo-
aeanveckux paboT, B KOTOPHX OTpaxawT oGocuopanie BH6opa MeTo-
AOB FeOfe3HYECKHX HIMEPEHHIi; YCTaHaBJHBAIOT NOCNEAOBATE/NbHOCTh MX
PLBONHEHHS; OMPEAEeAIOT MECTA KOMTPOAbNBIX H3MCPEIHii.

l'cope3uyeckHe paboTh NMPOHIBOART MO CNELHANBHOMY TeXHHYeCKO-
MY 320anHio. B HeM yKkasnBawT YacTH 3/1aHHRA, CTPOHTEAbHbLIE KOHCT-
PYKUMH H HX 3JeMelTH, noanexaluile reofC3HYECKONl MpoBepke, BHAL
hepemeluennii u mepopmauHil (CABHIH, nepemellenHs, NPorHOW, OTKMO-
HEHHAl H T. 1.), KOTOpbE cheayeT OnpeleaHTb; 3/eMEeATH 3aHHA H CTPO-
UTEALIIble KOHCTPYKLHH, 33 KOTOPWMH HY)XXHO YCTaHGBHTb reofe3nyeckoe
HabnroacnHe, NMCPHOAHYHOCTL HabamopeHHH; TpeOYCMYlO TOMNHOCTL H3Mme-
PeHHH W nepeyeHb OTYETHHX AOKYMEHTOB.

PabotH, cBfi3aHHWe C onpenesieHHeM MNcpeMeulelil  CTPOHTE/NLHEIX
KOHCTPYKLH#H, NPOBOAHT HH}XEHEP-TeOfle3HCT.

9. TexHuyeckue cpeacTBa,
npHMeHsAeMbie NPH o6caegoBaHUH

IOIns KOMNJIeKCHOro HMHCTPYMeHTasabHoro obcnemoBaHHSA
3/1aHN{l, TOBPEXHOEHHBLIX MNOKapoM, NOJAbL3YIOTCA Hab0pOM
TeXxHuyeckux cpeacts (Taba. 2).

6. Texnnka 0e30NACHOCTH
H noxapHaa Ge3onacHoctb

B npouece npeaBapHuTeqbHOro 0O0CAeNOBaHWA 3naHHI,
MoBpeXJ1eHHHX MNOXapoM, B NepBYI0 oyepenb MPOH3BOAAT
Hapy>XHbii 00XOA pa3pylUeHHHX M NOBPEXIEHHLIX 3O0H.
[Ipn 3ToM BHIEBAAIOT O0LIee COCTOSHHE HECYILMX M Orpax-
AaloulHX KOHCTPYKUHH, CBHCAIOWHX HA apMaType, H Yrpo-
}KaLLHX najeHHeM Xe1e306eTOHHbIX 3JleMeHTOB, BH3yaJlb-
HO OnpeaeJislioT ONaCHOCTb HdaJibHelllero pacnpoctpaHeHus
o6pyliennst Ha yueJeBlIHe YacTH 3[aHHsl, YCTaHABJHBAIOT
Xapaktep o6pa3oBaHHsi 3aBaJjoOB, BO3MOXHOCTb HX o6besna
H YCTPONHCTBa NpOXOAO0B M T. M.

ITopanok npeaBapHTEJBbHOrO OCMOTPa Ha3HayalT B 3a-
BHCHMOCTH OT COCTOSIHHAI OCHOBHBIX KOHCTPYKLMH 3[aHMA.
CnenyeT YYNTHIBATb, YTO TAXKEJO NOBPEXAeHHbIe CTPOHTEJIb-
Hoie KOHCTPYKUHM MOryT pa3pyllaThCfi He Cpa3sy, a Mo Hc-
TeyeHHH HEKOTOpPOro BpeMeHH, HanpHMep npH COTPACCHHH
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FpyHTa OT npoe3ga TAXKeNOro TpaHcnopta BOJH3H 31aHHS
HeMOHTaXe YyacTy 3Jauus, pa3bopke 3aBaJoB.

B mectax, rae n1a Hecyulx ese3o6CTOHILIX KOHCTPYK.
LLIsSIX, HX y3Jilax obnapy)eHn Tpelllibl, CKJAONHLIE K Aalp-
HelilueMy pa3BHTHIO, CTABAT IMIICOBble MasikH.

K noBpeXxieHHbIM 34aHHSIM HYXHO MOAXOAHTL C Me.
Hee onacHOi cTopoHw. Ilpu 3ToM nHeo6xo0aHMO NpOCAENHThL
HeT JIH XapaKTCPHOrO NMOTPECKHBaHHA, LUuyMa, LIOPOXa, YKa-
3bIBAIOIEr0 HAa TNPOAOJKAIOLIHECS nepeMelleHHss H BOa-
MOXXHOCTb BHe3anHoro o6pywenus. Ilpou3asoas OCMOTP
ONacHOH 30HMbl, HaMEYaloT NyTH ObICTPOro 0TXo04oa B ClyYae
yrpo3asl NajeHHs NOBPEKACHHBIX YacTedl 3laHHA, KOHCTPYK-
LHIT H HX 3J1IeMEeHTOB.

[Ipn ocMOTpe KameHHBIX KONCTPyKUHHd ocofoe BHHMa-
Hue chaepyeT obpallaTh Ha OTKJIOHelMe CTeH OT BePTHKaJH-
H FOPH3OHTAJIH, HAJIH4YHE CKBO3HLIX LIMPOKHX TPellHH, CBA3b
CTe€H C NEPCKPbITHAMH, NPH OCMOTpPe KeJie300ETOHHBIX KOH-
CTPYKUHIl — Ha COCTOfIHHe CXKAaToro O6eTOHa H PpacTARY-
TOil apmaTypul, HCKpHBJIeHHs1 (Nporu6ni, BubIrMbbl), LEJIOCT-
HOCTb M XapaKtep NMOBPCXKAEHHS ONOPHLIX YacTeH, 3J€eMCH-
TOB PELUETKH, 3aTsKeK apoK, IUHPHHY TPelluH.

Ilepen HauasioM AeTajJlbHOrO OCMOTpPA 3IKCNEPT AOJXKeH
NPONTH BBOAHbLIH HHCTPYKTAX H HHCTPYKTa)K MO TeXHHKe
6€30NnacHOCTH HEeNnoCpeACTBEHHO HAa yuyactke HaTypHoro oG-
cJieOBaHHHA.

UneHbl KOMHCCHH AOJIXKHBL ObITE ob6ecneyeHH Creloiex-
noi (KypTkamH, 6piokaMH, canoraMH) H cpeacTBaMH HHAH-
BHAYaJLHOH 3allHTH (KackamH, 3allHTULIMH OYKaMH, pecliy-
partopaMi H T. I.) B COOTBETCTBHH C YCJIOBHfIMH H XapaKTe-
poM BeimoJuisieMplx pa6oT. IIpy paboTe Ha BHicoTe GoJee
1,5 M Heo6X0QHMO HMeTh NpefOXpaHHTEAbHbIe Nnosica. Obce
Jyemble CTPOHTEJbHLIC KOHCTPYKLMH, HaxXOAsillHecad B onac-
HOM HJM aBapHiiHOM COCTOSfIHHMH, NpelBapHTENLHO YCHAMBA-
I0T BpeMeHHbBIMH KpenJenHsiMH. IIpM Mcnosnb3oBaHMHM OT
JeJbHbIX NMPHOOPOB M annapatoB AOJXKHb CO6JIOAAThHCH
npaBHJIa TEXHHKH 6e30nacHOCTH, yKa3aHHbie B HMHCTPYKIH-
fIX MO HX 3KCMJyaTaluM, a TaKX€ B APYrdX HOPMaTHBHBIX
AOKYMEHTaXx M pykoBoacTBax [34, 43].

Jlo Hayasa paboThl no 06CJeAOBanHI0 3AaHHS Ka)KAblil
Y4aCTHHK 3KCNepTHO# rpynnbl Ao/KeH ObITb MPOHHCTPYK-
THpPOBaH 006 OOLUHX Mepax noxapHoil 6€30nacHOCTH, O JiHY-
HOM cOb6JIIOfleHHH NPOTHBONOXAPHLIX TpebOBaHHii, & TaKxe
O3HAKOMJIEH C INepPBHYHBIMH CPEeACTBAMH [10XKAPOTYILEeHUs
Ha o6caenyemMoM o6bekTe.

OCHOBHBIMH MPHYHHAMH BO3HUKHOBEHUSI TNOXXapoOB H
CBSAI3aHHBIX C HUMM HECYACTHBIX CJy4YaeB B nmpouecce obcne-
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ANOBAHNs 3/1aHMil 5IBASIIOTCH HEOCTOpOXHOe obpallleHHe €
orficM M HEHCnpaBHOCTL 3JjeKTpocereil. dns npenynpexne-
Hus MOBTOPHOTO TMOXapa HJH B3PbiBAa OT HEOCTOPOMKHOIO
o6palleHHs1 ¢ OTHEM H TMNpeRynpexneHus HeCcYaCTHBIX CJy-
yaeB 3anpellaeTcfl: KYpHTh B MecTaxX, He OTBedEHHLIX NN
KypPeHHsl; NPOU3BOAMTL PaboTLi ¢ npHMeHEeHHeM OTKPLITOrO
OrHA; HCNONb30BAThb JIerKOBOCIJIaMEHSIOIHeC H TCOpIOYHe
MIAKOCTH B GBITOBBIX NOMEIUEHHSIX.

[Tpn Hcnoaw3oBanyu npH6OPoB U 06OPYAOBAHHA C 3JEK-
TPONPHBOAOM B mnpouecce o6cjienOBaHHA 31aHHUA 3anpelia-
eTcl: HCNoAb30BaTh Kaleau H NPOBOAA € NOBPEXAEHHOI
H30JAIIIHEeH H IUJIOXIIM KOHTAKTOM B MeCTax COeOHWHEHMS; JO-
nycKaTbk CONPHKOCHOBEHHs1 TMPOBOAOB C METAJJIHYECKHMH
KOHCTPYKLHSIMH; OCTaBJsiTb 6€3 NPHCMOTpPa BKJIOYEHHLIE
npi6oprl B obopynoBanue. B npouecce HatypHOro obcJe-
JAOBAHHA M BOCCTAHOBHTEJLHBIX pabot ciepyer cobaropaTthb
npaBHia MNOXapHOH 6e30NacHOCTH LEeXOB H NpeanpHsiTHI,
B KOTOpPLIX NMPOU3BOASATCSH paboThl.

7. OnepaTHBHOEe HcNbITaHHe cBolicTB GeToHA

Bua 6etona H ero mpoekTHYIO MapKy oOnpenefsitoT NpH
npeSBapHTENbHOM O06CJeN0BAHNH NPOCTEAIIHMH TpHEeMaMH
(tra6J. 3); creneHn nporpena ceueHHil N0 KPHTHUYECKOH T€M-
nepatypnl (500—600°C), npouHocTh GeToHa Ha CXKaTHe, ero
06BEMHYIO MAcCy H NEPBOHAYAJILHYIO BJIaXXHOCThL — MpH One-
paTHBHOM O6CNelOBaAHHM C NMOMOLILIO NMPHOEOPOB MeXaHHue-
CKOro feHCTBHA MJH yJbTpa3ByKosbix [31].

Pu3uKo-MexaHH4YeCKHe ¥ AepopMaTHBHBIE CBOKCTBA Oe-
ToHa O6oJee noappo6HO H3yyalOT NPH AHeTajbHOM o6cCieno-
BaHHH B Ja6opaTopHEIX ycaoBusX '[14, 15]. B atom cayuae
NPHMEHAT B OCHOBHOM MeTOJ H3BJieyeHHA O6Gpa3uoB Ge-
TOHA ¥3 KOHCTPYKUHH.

IIpn6opbpl ME€XaHHUECKOTO JEACTBHA MNOApPa3neNfIoT Ha
CKNepoMeTPHYeCKHe H COBMECTHOTO OTPhIB2 M CKAJBIBaHHs
(pnc. 10). K ckaepomeTpHYECKHM OTHOCST NPHOOPH!, Xapax-
Tepu3yIollHe NpoyHocTh GETOHA NO pa3Mepy ynpyroro or-
CKOKa (CKJaepoMeTpbl} HAM NJAacTHYeCKHX nedopmanni
(3Ta;0HHBIT MOJIOTOK Kallkaposa).

[MpnGopaMn COBMECTHOrO OTpbiBa H CKaJbiBAHHMS ABJISA-
iotcsi npuboput I'TIHB-5 (ruppaeanyccknii  npecc-Hacoc
Boanga ¢ yenanem suipuiBa 50 kH) n I'TTHC-4 (camoncHT-
pUPYIOULIIICA TIIPABJHYCCKHIT Npecc-1acoc ¢ YCHANEM Bbl-
puipa 40 kH).

MeTonoM ynpyroro OTCKOKa H nacTHYECKHX pedopMa-

UM HCNBITHIBAIOT MOBEPXHOCTHLIK CJOH 6eTOHAa, NMPOYHOCTh
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3. Ouenka npounocth GeroHa npoctefilUNMH NpHeMaMH

MpoynocTs Ge- Cnocof ouenxH npodNocTH GeTona

TOHA HA CXa-
THe, MIla peSpoM MOJNOTKA ,

ayGHAOM

Huxe 7 3pyk GetoHa rayxofi, ocTa-|3y6HAO0 OTHOCHTENLHO Jer-
eTca HernyGokmh caem, Kpas|ko BOHBaercm B 6eTOH Ha
BMATHHH He OCHNAaIOTCA ray6ury 10—15 MM

7—10 3eyk GeTtoHa rayxoBaThif, |3y6|mo MOrpyMaercs B
6eTOH KPOWHTCA M ochinaer- 6eTok Ha rayCHHY OKOAO
CA, OCTAIOTCA BMATHHLI S MM®

10—20 Octaercs 3ameTHHR cnef Ha|0'r noBepxHOCTH GeToMa
noBepXHOCTH G6ETOMa, BOKPYr|OTRENRIOTCA TOHKHe Jie-
KOTOPOrO OTKaNWBAKTCA TOH-|Ul AKH

KHe JiemafAKH

Buiwe 20 38yk GeroHa 3moHkufi, octa-|Octaercs Herny6oKHi
erca cnabo 3aMeTHHA cAel Hajcleq, AellagKH He OTAeNf.
nosepxHocTH GeToHa I0TCAA, NPH UAPANIaHHE OC.
TaI0TCA MaJo3aMeTHRe
IITPHXA

MMpumevaunnsn: 1. Ilpy Henuranke npounocTH GeroHa 3yOHso ycTa-
HaBNHBAKOT NMEPNeHAHKYJAPHO NOBEPXHOCTH KONCTPYKUHH. 2. Toauinny
MOJHOCTLIO MOBpeX<AeHHOro orveM GeToHa OMNpPeneNsilOT C NMOMOLIBIO 3y«
6Hna nocnoiinteiM ero BeipyGanHesm. 3. B yryiax ceycHMii NnosBpeXIeHHHX
OrHeM esne3o6eTOHHLIX KOHCTPYKUMA OUEHHBAIOT He TOMbKO NMOBEpXHO-
CTHyI0 npouHoCcTh GeTOHa, HO M BO3MOMHOCTbL OTCJIOEHHA (NMPOCTYKHBaRA
Yrosi MOJIOTKOM) 3alIHTHOro cjiol GeTOHa ©T Afpa CEeueHHsA.

KOTOpPOro MaJjo OT/IHYAeTCA OT NPOYHOCTH BHYTPEHHHX CJIO-
€B KOHCTPYKUHMH. MeTOIOM HCNBITAHHA Ha OTPHIB CO CKaJibl-
BaHHeM oOmnpenesiior NPOYHOCTh OeTOHA B TeJle KOHCTPYK-
LHH. YJAbTpa3ByKOBhHe NpHGOPBI NPHMEHAIOT AJS BhLIABJE-
HHA nedeKToB CTPYKTYpPbl ¥ 0OHAapYXXEeHHA pa3pbiBOB B TOJ-
Lle KOHCTPYKUHM, OLUEHKH OAHOPOJHOCTH H TMNPOYHOCTH
6eTOHA HEBBICOKHX MapoK. Jlyiifi MOBHILIEHHA AOCTOBEPHOCTH
OLeHKH NPOYHOCTH 6€TOHA B KOHCTPYKUHAX, NOBPEXAEHHEIX
OrHem, OJHOBPEMEHHO MOIYT HCNOJIb30BATLCS  Pa3JIHYHbIE
npHOOPHI.

C nomouusio cknepometrpa tHna KM onpepensior pas-
Mep OTCKOKa (NpH CTepXHEeBOM Yy/apHHKe) HJH NONOJHH-
TeJbHO AWaMeTp OTneyaTKa NpH yAapHHKe C LIAaPHKOBbIM
HaKOHEYHHKOM.

OueHky NpoOYyHOCTH 6€TOHA METOZOM IJ1aCTHYEeCKHMX ne-
¢dopmanMil NpoH3BOAAT 3TAJIOHHLIM MOJIOTKOM, nNpHOOpaMH
tina XIIC 1 KM ¢ wapHKOBEIM HaKOHEYHHKOM, @ TaKxKe
ruapaenHyeckHM npecc-nacocom I'TTHB-5 naa onpenenenus
nnamerpa otnevatka. Ilpecc-nacoc BgpaBanuBaeT B MOBepX-
HOCTb 6ETOHA CTaJbHble WAaPHKI, pa3MellelHble Ha BbiOABHM=
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10. NMpuGopw mexanwyeckoro AefCTBHA AAA HCNLITAMHA npoyHo<TH Geroma,

a — ckacpomeTp THNa KM €O CTCPXKHZDMM_ VAAPKMKOM; 6 — 3TaAOHHWIl MOAQTOK
Kaulkapopa; & — ymapuwit monovok tuma XIIC: 2 — ruapanamycckHili npeccsacoc
Boasga I'MHDB-5

HbIX HoxKKax npubopa. Ilo cpeannm puamerpaM otneuyar-
KOB C NMOMOLILIO rpaHKOB HAXOAAT nmpenen NMPOYHOCTH Ge-
TOH4 B KOHCTPVKUHSIX.

CkJiepomeTpHUeCKkHil METOJ He faeT TOYHBIX pe3yJbTa-
TOB NMPOYHOCTH KEJIe306€TOHHBbIX KOHCTPYKUMIl, TNOABEpr-
IUKXCH OTHEBOMY BO3HEiCTBMIO, NO3TOMY NpH obcnenopa-
HUM 3[1aHHH TOCJie NoXapa ero npHMEHsIoT JHWb OJA
OUEHKH MPOYHOCTH 6eTOHa KOHCTPYKIHit, HEe NOBpEeXAeH-
HbIX OrHeM. B aanwnefitieM 3TH pe3yabTaThl MOryT ObITb
HCNOJIL30BaHEL AJ151 CPABHHTEIBHOM OUCHKH CHHXKEHUS Npoy-
HOCTH GeToHa.

Has onpencyieHHa nNpoyHOCTH OCTOHa B fiZlpe CeueHHs
MacCHBHBIX XKeJe306eTOHHLIX KOHCTPYKUHH, KOTOpble BO
BpeMsi Noxapa nporpeBaiorcsi ao 200°C, MoXKHO mnphHMme-
HATHL METOJI MCNbITAHHA TNPOYHOCTH O6CTOHA HA OTPHLIB H
ckaasiBanve (npubop I'TIHB-5 u ap.). [lpu nepaBnomep-
HOM TNpPOrpeBC ceueHHs1 NMPOYHOCTh 6eTona BHYTPEHHHX Ya-
CTefli KOHCTPYKUHH OTJAH4YaeTCsl OT NPOYHOCTH €ro InoBCpX-
HOCTHOTO cJlosi. B 3TOM cayuae HenbiTaHHS NMPOBOAAT YJbT-
pa3ByKoOBbIM MeTonoM [16].

MeTtonsl onpeaeneHHs npoyHoctit 6eTona BbLIGMpAIOT B
aBUCHMOCTH OT BHHA TeXHHueckoro obcsefloBanus, YCJoO-
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BHA NpoBciexust paboT, HAJNHYHA uCNLITATCJABHOM annapa-
Typbl, TpebyeMOil cTCNENH AOCTOBCPIOCTH HCNBITAHUM, HX
o6bema.

MeTtoabl, ociroBamiuic 1a MCCTHOM pa3pylueHud GCTOHA
KOHCTPYKUMH, MO3BOJRIOT [OJYUHTL (oJice [OCTOBepHbie
OaHHBIC O €ro MPOUIOCTH, 110 MEHee oncpaTHBHLL H (GoJsee
TPYAOeMKH. M X DPCKOMEIAYCTCA HCNOAb30BATH NPH MAJOM=-
ob6beMe pabot u npuH obcneaopanun nauboncc oTBETCTBEH-
HBIX }KeJ1€300CTOHHBIX KOHCTPYKLUMIA.

MeTtoabl ¢ NpHMEHCHHCM CKJACPOMCTPHUYCCKHX MPHOOPOB
6onee onepaTHBHLl M OTJIHYAIOTCA MCHBLUCH TPYAOEMKOCTLIO
Opnako B psife cJyyaeB OHM MelicE TOYHBL. ITH METONM
OOLIYHO HCNOABL3YIOT NPH 6oablIOM O6BEME HCMbITaHUM
NPOUHOCTH 6€eTolla M npeABapuTCAbHOM O6CJ/eN0BAHMH AN
BLIABJCHHSI 30H TNOPaXCHHA 34allUsl MOXapoM.

[lepen HcnbiTauHAMH NpOYHOCTH OeTona BHLIGHpAIOT
YY4acTKH JKeJe306eTOHHBIX KOHCTpyKmmit. Hx umcno ycra-
HaBJIMBAIOT JAJ1 KaXAOH Tpynnbl KOHCTPYKUHI B 3aBHCH-
MOCTH OT BHAA OCMOTpPA, OTBETCTBCHHOCTH 3J1€MEHTOB H HX
pasMmepoB. Bo BpeMsl mpeiBapHTCNbHOrO OCMOTPa HaMeya-
I0OT Y4acTKH HMCNbITallHE M[pPOYHOCTH 6CTONAa OAHOTHITHBIX
KOHCTPYKUHH. Takux y4acTKoB Jno/xno GHTe He MeHee
Tpex. B npouecce pajnbHeHllero ocMOTpa YHCAO YYaCTKOB
yBCJHYHBAIOT A0 ABeHapuaTH. Ha naubosee marpyKeHHbix
30HB KOHCTPYKUHIT JAOMXKHO Ha3HayaTbcA He MeHee 65%
ob6wero yHcaa ywyacTkoB. OcTaJjiblible YYaCTKH HCObITAHHM
pacnpenesifitoT paBHOMEPHO 110 BCeH NOBEPXHOCTH XKeJe3o0-
G6erounoifi koncrpykuuH. IIpH 3TOM OHH HOJIKHBI MPHXO-
OHTLCS HAa TC MECTa KOUCTPYKUHH, rAc 6eTou Mo BHELUHCM
BHAY KaXeTcA MeHee npoulibiM. Ecsin noBepxHOCTb HCMbITHI-
BaeMo#H eJsec306eTOHNON  KONCTPYKUHH  OIITYKaTypeHna
YY4acTOK [JIfl HCIILITAHHA PacUHINANOT, CliIMaf CNOH WTYyKa-
TYPKH HJIH OGJIHILIOBKH.

[Npu BHIGOpOYHOM KOHTPOJIC KauecTBa OcTolia, Nanp-
Mep BO BPCMA MpeABapHTENILHOrO OCMOTpAa, YMCJIO H pacmno-
JOXelile y4YacTKOB HCNLITAHHA 1a311a4aloT TakHM obpasom
yToObl OXBaTHTb KaK laHOoOjce, Tak H llaUMelice NOBPEIK-
AeHHble ornieM Mecta KOHCTpykumii. Ilaomane yyactka Hc-
neTauua AonaxHa GeiTe He MeHee 100 cm2?, Ha Hei#t npous-
BOAAT 5—10 H3MepeHmii KocBeuHoro nokasateas. [IpH mc-
NMOJNBL30BAHHH CKJAepoMeTpHYecKHX NpHOOpOB AHaMeTp KOH-
CTPYKLHH H3MepfIOT NO pacTBOPHOi 4YacTH 6eToHa TakK,
YTOOB HE OBLINIO COTPHKOCHOBEHHs ¢ OONbUIHMH 3GpHaM
Kpynuoro 3anonnuTtens. He caeayer BLIGHpaTh y4aCTKH HC-
MbLITAHHA Y CTHIKOB 3JIEMEHTOB oNaJyOKH, 30H CKOMJIEHS
KPyNHOro 3anoJIHHTeN H MOPHCTHIX MECT.
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[Mpu o6cacmobanni  eac3o6GeTonIbIX  KONCTPYKUHE C
MCCTHBIMH TOBPCX/CHHAMH  BbLISIBASIOT MOBEPXHOCTHbIN
cnoit 6eToHa C HapyIlICHHON CTPYKTypoii, 9T MecTa onpe-
ACAAIOT BM3yadblio (pbIXJablit 6eTol, TPELWHHbl, OTKOJI,
H3MEHCHHe 1BeTa) M MPOCTYKHBAHHEM MOJIOTKOM.

IloarotoBka yyacTKOB MNCHbLITAHHS Keye306eTOHHBIX
KOHCTPYKIIHMHA, UEJHKOM NaXOAMBIUHXCSI B OTHE, JA0JKHA
COMPOBOXAATLCA YMAANEHHCM MOBCPXHOCTHOro cnofl 6eToHa,
CTPYKTypa KOTOpPOro Hapyliela TCMNCPATYPHEIMH KoJeb6a-
MM, McaKne nepoBloOCTH, MSTIA KOMNOTH, CKOMJEHHA
UCMEHTHOrO MOJOKa, OKpacKy OCTOHILX NOBEpXHOCTel
YaJNAT Ha TOJWHNY 3—5 MM UIMH(POBANLHBLIM KaMHeM.

HenbiTanust GeToHa peKkOMcniyeTcsi NPOBOAHTbL NMPH To-
NOXHTEJbHOHI TeMnepatype. Ecau 310 chesnaTb HEBO3MOX-
Ho W 6eTONl WCNLITHIBAETCH B 3aMOPOXKEIINIOM  COCTOSIHHH,
BBOJASIT MOMPaBKy Ha BO3ACHCTBME OTpHMLATEJNbHLIX TCMITE-
patyp. Hesbasn HcnbiThiBaTh 6eTON NOC/e 06HILHOIO YBAAXK-
HCHHSI HJIM HarpeTtblit 6eTOll, He OCTHLIBLUHH MOCJe Moxapa.
[MoacymnBaHHe TOBEPXHOCTH  OETONHBIX  KOHCTPYKLHH
1a OTKPHTOM BO3ayXxe npu TeMmnepatype 20410°C momxkHO
nponosxatbcs 12—48 yu.

Merod ucneiranus npouHoctu 6eTOHG ITANOHHLIM MO-
rotkom Kawrxaposa sibasietcsi HanGojiee mpocTbiM H yno6-
HbIM, TIO3TOMY PacCMOTPHM ero noapo6Ho. JTaNOHHbIH MO-
JOTOK COCTOHT M3 KOpnyca H MCTaJAJHYCCKOA DPYKOATKH. B
KOpNMYCC HMEETCSl cTaKall C rHC3floM AJA CTaJbHOro IrapH-
ka anamectrpom 15 mm (puc. 11). B orBepeTHe BeTapasieTcs
3TaJIONNBIH CTEPIKEHbD.

DTanonnule CTCPXHW HITOTOBARIOT B OCHOBHOM H3 KPYrJOH MpyTKO-

BOA apmaTypHoi ctanH Knacca A-1 mapkn Cr.3, paspesan (pylka
sanpellaeTcA) ee Ha KyCKH. MOXHO NPHMEHATb H OpPYFHe MapKH Fopf-
yekaTaHOR cTanH. MatepHanoM HOMA 3TaNOHHLX CcTepXXHell MOryT cay-
XHUTh NPYTKH aHaMeTpoM 10 MM H ananHoft He meHee 6 M. IIpyTkH pas-
pe3aloT Ha 3—4 OTPe3Ka, KOTOPbie 3aTeéM PeXYT Ha OTHAEJbHHE CTepx-
#u maxnolo 0,15 M Ges monoauuTenbHoli o6paboTKH nopepxnocTH. OaHu
KOHELl CTEPXHA 330CTPAIOT AAs obJervyeHHs BBeACHNWA €ro B OTBepcTHe
MON0TKA. Buipeaamible W3 0OAHOro MPYTKAa 3TaJOHHHE CTEPXHH COCTaB-
psiot naptio. Oanospemenno otpeshior 3—4 obpasua aquHow 0.5 M
ANA UCOWTAHMA K3 pacTsxxennc. Mapky ctanM KaxpaoR nmapTHH Xapak-
Tepu3yeT npenea NPOUIIOCTH O,. B COOTRETCTBHH C KOTOPLIM MapKupy-
T NapTHH 3TAAONNLIX CTCpXKHell ¢ rpanawnen 20 MIla. 3a HcxomHue
NPHHUMAIOT CTEPKIN H3 CTaian ¢ 0,=440 MIla u TBeprocTsio 2000 Mlla
no Maiepy. TIpn npuMcuenin 3Tanomx cTepneit N3 crTaner pasJsiHy-
HLX MapOK MOJAYUCHIOC NO pe3yaAbTaTaMm ICNWTaNNi OTHOUICHHC AMUA-
MeTpa 3TA/IOHHOrO CTCPANN K AnamcTpy oTnedatka B Getone da/dg
YMHOA AT Ba KOIPOuuUHeNT Kcv, BOIPACTAIOMNIN NP YRECAHYCHHH Oa.
Mpenen upounocTn oNpeACIAIOT HA Pa3pLBIGH MawwKe (THAPaD.IH-
yeckosm npecce). [pu orcyTcTun paspmbuoil  Maunm  Mapky nNapTHi
3TAJIOHHLIX CTEPXKIICH ONPCACARIOT 1l 3TadoNoMepe. JTajoHible CTCPX-
H XpaHAT B CYXOM OTanJHBaeMOM MNOMEINCHKH B CNelHanbHOM WKady
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11. 3TanOHHBHAR MoO-
aoTox Kawxaposa
H stanonnuih crep-

2 J Hens
I — kopnye: 2 —
MCTANNHYCCKanA Y-
KORTKa; 3 — ronos-
T Ka; 4 — npyxnwHa;
5 —ecrakan ¢ oT-
\V BEPCTHAMH OAA

b4 IWapuKka B sTanon-
HOTO CTepXuA: 6 —

2 L e
Do

10 mMm: 7 — cTanh-
J
6 MCTPOM 15 MM
= ——-@—1\ = IR

no wapHK AANa-
C OTACRECHNAMH AAA Kaxnaoft mapthd. HOns sawntTel OT KOppO3HH HX
MOKPLIBAIOT TEXHHYECKHM BalesymHoM. Jlepes MCMLITAIIHEM 3TaNOHHLIC
CTepPXKHH NMPOTHPAIOT AOCYXa OOTHPOUHLIM MaTepuanoM # Gymaroi. 3a-
TeM BCTaBAAWT OAMH CTCPXKelb B TOJMIOBKY MOJOTKA TaKHM oOpasoM,
yToOw CTanbnofl WapHK NOKasanca Hapyxy. IIpH 3toM 3Tanonnwii
CTEPMEHb MPHIKAT NPYXHHON K BHYTpellleMy YNopy roOJIOBKH.

U
<

s, MIJa | 360 | 383 | 400 | 420 | 440 | 460 | 480 | 530 | 520 | 540

Ber 0,92/0,94(0,96|0,98] 1 |1,01{1,02|1,03/1,04] 1,05

HcnbiTaHus npoyHocTH 6eToHa MosoTkoM Kamkapoea
NPOBOAAT CJeAyloluM o6pa3oM. MOJOTOK ycCTaHaBAHBAIOT
NEeprneHAHKYJASAPHO MOBEPXHOCTH KOHCTPYKLHH B MCCTE M3-
mepeHusi npounoctH. [laowaie OYMILCIIHOH OT Ca)XH Mo-
BepPXHOCTH KOHCTPYKUHH JAOJMKHa OLITb ne Menee 400 cm?,
[To o6yxy 3TanoHHOTO MOJIOTKZ NEPMCHANKYJSPHO NOBEpXx-
HOCTH CJecapHbIM MOJIOTKOM HaHOCAT ynapbl cpeAlieii CH-
Jel. Minorga yno6Hee HaHecTH ydapbl CaMHM 3TaJIOHHBIM
MOJIOTKOM. PaccTtosinHe Mexx Ay JyHKamH na 6eTOHe HOJXK-
HO GLITh He MeHee 30 MM. DTaJOHHLIN cTepXKelk nepep Mno-
C/leayolUM yAapoM NepeiBUraioT B OTBEPCTHe KOpnyca Mo-
JIOTKa He Meliee yeM Ha 10 MM Tak, 4TOGbl OTNEYATKH Ha
aTasiolle pacrojiarajicb No OAHON JHHHH. [lns noilyyenus
6oJiee OTUCTJHBLIX OTNEYaTKOB Ha 6eToHe MEXAY MOJIOT-
KOM H TNOBEPXHOCTbI0 KOHCTPYKUHK [POKJaAbIBAIOT KOMH-
poBaJibnylo ymary.

[Tocne nHaneceHuss 3—5 ynapoB HamepsioT AHAMCTPSL Jy-
HOK Ha 6eToHe dg ¥ COOTBeTCTBYIOLHE HM OTNEYaTKH Ha
3TaJJIOHHOM CTepXKHe dp. JlaA 3Toro crep»clib BLIHHMAIOT M3
rOJIOBKH MOJIOTKA H H3MepsilOT GOJblUHE AHAMETPhl KaM-
A0ro otneyatka (BAOJMB OcH cTepixchfA). IlHaMeTp nNyHKH H3-
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12. Fpadun yuudugHpoeannoh sas-
CHMOCTH NPOSHOCTH OeTOHA WA CXa-
TH® OT COOTROLEHHA HEHAMETPOP OT-
NeYaTROB HA OTANOMHOM CTEPIKHE M
ua novepxrocT Gerona

1 — TAMenw  Getoit; 2 — KOuctpyk-
Tusnwil KepamantoGeron

MepsIlIoT ¢ norpellHocTsio e Goaee 0,1 MM yraoBmim Mac-
WTaboM HJIH WITaHreHUHPKYJIEM.

B 3aTeHennbix noMeuieHHNX AUaMeTp JYNKH yHno6liee
onpeaeanTb Tpy6koii BpioHHensr ¢ MeCTHOH NOACBCTKOI.

3a pacueTnblii AHAMCTP NPHIIHMAIOT Cpejliee 3naucliye
noJyYeHIlbIX pPe3yJbTaToB.

[Tpounoctn, GeToHa na cxatve Rew, Mlla, B 3aBHcnMoO-
CTH OT COOTHOLUEHH p=d,/dg onpefleNfloT NO rpagHKy
(pvc. 12) unp npubanikenno no ¢popmyine

Rew = ke B (p—0,333),

rne ke W B — avnupnueckne xosppunneutn. B pacuerax npuinmaior
B=900 nas 1axenoro 6¢ctona M50—MS00 H B=750 — nan Kouctpyk-
THBHOro Kepam3aHtobGeronta M100—M400, Ac=1,1—1,3.

Tpe6yemoe uyncNO OTMEUATKOB NpH JOBCPHTEJbIIONH Be-
positHocTH 0,954 ¢ morpeiunoctoio 109, naxoaar no ¢op-
MyJne

n = 400 {k.[ (Ruake — RHHH)IRCP]}"

rae Rwuace, Runa H Re¢p — COOTBETCTBENNO MaKCHMasnbHoe, MUHHMAb-
HOe M cCpefliee 3nayclHe MPOUNOCTH GeTolna Ha CxaTHe, onpeseexniue
NpH  HCALITAHHH,

KospduuneHnt k£ paccuynThiBalOT B 3aBHCHMOCTH OT YHC-
Jia oTneyaTKos no ¢opmyne £=0,234 (1/n).

Ecan ¢axtrHueckoe yucsao orneyatkoB 6oJiblie€ BblYHC-
JellHOro, AOTOAHMTENbIIBIX HCMBITAHHH nNpoulocTH Gerona
3TaJIOHHbIM MOJIOTKOM 11a 3TOM Yy4YacTKe KOHCTPYKUHH He
NpOH3BOAAT.

[Mpu ucneiTanHu 6eTOHA YYHTHIBAIOT €ro  BJAXIIOCTh.
[lonpaBouiiblii Ko3p¢uilieHT kp,; MPHHHMAIOT B 3aBHCHMO-
CTH OT CTENMEeHH BAAXKHOCTH 6eTOHa.



Beton

Bucywemnwt |, . ., .
EcTecTBCHHON DAAXKIIOCTH
¥ aamHennii S . .
ITomiocThio HachillenHni BJaroit

CpoK 3KcnayaTauld KOICTPYKUHH YUWTHLIBJIOT NONpa-
BOYHbIM KO3(pPHUHCHTOM Kpy, KOTOpHIH mocac 28, 90 u 180
CYT CO Al H3roTOBJIcHHA 6eTolla, TBCPICIOUIEGrO B €CTECT-
BCHIILIX YCJIOBHSIX, H OGCTOHa, mMOABCpraBLUCrOCS  TEPMO-
BJIAXKNOCTHOI 06paboTke, NPHIKMAIOT cOOTBeTcTBeliHO 1 H
0,95;110,9; 05u0,8.

Oanoponnocty 6¢TONA MO yuacTKaM KONCTPYKIIHH omnpe-
AeANOT cpashenneM orncuatkoB. ITpu nanuuun ywacTkos,
lia KOTOpLIX OTNeYyaTKH OTJIHYAKTCA APYr OT Apyra OGoJcc
yem na 30%, cuutalot, yTo 6¢TOH HMeeT GOJBIIYIO HEOAHO-
PO/IHOCTb MJH MOBPEXAEHHA. ITH Pa3jIHYUA OLLYTHMBbI MPH
HCMBLITAlIMK NpOYNOCTH 6GeTona B cepeldHHe CTOPOHBI ceuc-
HIST KOHNCTPYKUHH H nO ce yrnam BclieAicTBHe Gonee ObiCT-
poro Mporpcea YrJoB CeYCHHSI NMPH OrHEBOM BO3JCHCTBHH.

Mero0 orpuisa co ckaaviéanues OCHOBAH Ha onpejeJic-
HHH TPOYHOCTH 6eTOHa Ha C)XKaTHe MO YCHJHIO, Heo6XOau-
MOMY [JIfi BbipblBA AHKEPHOTO YCTPOHCTB2 BMecTe C OKpY-
KAWHM ero 6eToHOM. AHKepHBII CTepXXeHb BBLIPLIBAIOT C
NOMOILbIO FHApaBJHYecKoro npecc-Hacoca I'THB-5. ¥Ycuane
OTpbIBa CO CKanbiBaHHeM O€TOHZ H3MEpPAIOT MalloOMEeTpoM
npubopa.

YuacTKH xene306eTOHNBIX KOHCTPYKILHHA, HE nOBpeXXaeH-
Hble OorHeM, HcnbiThiBaloT B cooTBeTcTBHH ¢ TOCT 21243 —
75. Tlepen MCNBITAHHAMH € KOHCTPYKUHH YAAJSAIOT CJIOi
6eToHa C HapylleHHOH CTPYKTYpoi (06blYHO Ha ray6uny
20—40 mmM). [ToaroropseHHbli K HCNLITAHHIO YYacTOK Koll-
CTPYKUHH KBaapaTnoit ¢GopMHl HOJNKEH HMETb pa3Mepsbl CTO-
pou He meHee 200 MM (npu Kpvraoit ¢opMe — paauyc
100 MM). YuacTky pacnonararoT Tak, 4To6bl B 30HY BbIpbI-
Ba lle nonajana apmartypa.

AukepHule ycTpOHCTBa NPH YCTAllOBKE MX B IUNYpHl IJy-
6unoit H=37 u 55 MM, BLicBepJieHHble B GeToHe, o6ecneyH-
BaloT ray6uHy BrippiBa £=30 (35) u 48 mm (puc. 13).

[MpouHocTe GeTOHa Ha CXXaTHe ONpeAcisilOT C yueTOM
nanpsenus B 6etoHe os, MIla, H onbiTiIOrO 3HaucHusA co-
npoTueyacHusa 6ctona cxatHio Ro, MIla, xoTopoc maxoast

R0=Amp,

rie A — ko3pduuHenT nNpPONOpUHOHANLHOCTH, 3aBHCAMHLI OT THNAa aH-
Keporo ycrtpoiictea. Ham paGouero CTepXina ¢ pasKuMHLIM KOIYCOM
H ravGunofi Bupusa 48 u 30 MM A=0,1 n 0,25; m=(hfh¢)? — Ko3¢-
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14. Cxema HcnbiTaung OGetoma npM cxaansannn pebpa xenesroGeromHoR womct-
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Ppunent, sooanmuit npn Gpaktiuueckoit rayGuue hy, oTnnvaiolllefica ot h
Gonce ueM na 5% (110 He Gonee 15%); p— paspyuawiuan narpysxa
oGpa3ua, kH

Cxathe B Getone o, MIla, wcurpaabn
KCJIC306CTONNOr0 3JICMCHTA pPaBHo

o6 = Ng/(Fet + nt Fa).,

rnc N¢ —marpyaka wa Kononny B MOMEHT HWcnutanHa; Fer — naowaab
finpa ccuenHa kodoniel (6es yuera CJNOA NOAHOCTbIO ROBPCHKACHINOTO
Getona); ni=¢€ar/tor — OTHOLICNHE MOAYNEeH YMPYrocTH apmaTtyplon
craai n Ocrona nocre marpepa.

IlpounocTs GeTona na cxatHe ¢ y4cTtoMm ero o0xKatif
0:<<0,2Ry, waH 05=0,2Ry onpenensioT CcoOTBCTCTBCHIIO
o popMyJam:

Rew=Ro {1 —0,211,2— (c6/Ro)1}. (2)

Merod onpedenenus npourocTu ckansiéanuem pebpa
rouncrpysyun (FOCT 22690.4 — 77) ociionan na 3anHCHMO-
CTH MeXAy MPOYHOCTLIO GETOIa H YCH/IHEM p, IICO6XOMNIMBIM
ans ckanbiBaHus pebpa. Ycnane, NpHKkaagsviBaeMoe K KOH-
CTPYKUHH, pacnpelensiioT KpIOKoMm (3auenom) no JHIIMH
munoit b=30 MM mnol yrsioM K MOBEPXHOCTH KOHCTPYKLUNH
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a=18° tga=1:3; paccrosnue ot rpaHn pebpa no 3auena
a=20 mm (puc. 14). IlpoBonaT He MeHee Tpex CKOJOB NpH
PacCTOSINHK MeXAY yuyacTkamu He meree 200 mm. Tomumuna
KOHCTPYKIHH 112 3THX yyacTKax JoJXKHa ObiTb He MeHee
50 mMM. PesynbTaT HCnuLiTalus He 3aCYHMTHIBAIOT, €CJH B Me-
cTe cKkona 6etona o6HaXKacTcsl apMaTypa, pa3pylleHHe npo-
H3O0LLJIO 1i¢ B NMJIOCKOCTH NMPHJIOKEHHSA CHNIBI HWJIH BCAEACTBHE
OTKOJ1a 3aUlHTIIOro cnos 6eTona.

Iaa nenuiTativg BHIGHPAIOT YYACTKH C 3alHTHBIM CJIOEM
6eTona, KOTOpbIH HC OTBAJNIHBAETCA MPH JErKoM NMOCTYKHBA-
HHH N0 HEMY MOJIOTKOM. IIpH oueHke APOYHOCTH KOHCTPYK-
LUHH CJEAYCT YUYHTHIBATh YCKOPCHIILIA NPOrpeB yraa ceycins
NpH BO3AEHCTBIIH NMOBBILICHIILIX H BLICOKWX TemncpaTyp HO
CpaBHelHIO ¢ nporpeBoM OGOKOBOH MNOBEPXHOCTH KOHCTPYK-
uun. Ilpy  oucHb MHTEHCHMBHOM, HO HENpPOJAOJIKHTEJIBHOM
OrlleBOM BO3ACHCTBHH, MOBPCKACHNBLIM OKa3bIBAa€TCHA BCDX-
HHA cnoit Getona rnybunoit ne Goace 10 mm. Ilo 6uccekr-
puce yrna raybnua noppexaectina 6ctona B TakOM cayudac
Bo3pactaet B 1,5 pa3za (mo 15 mM). Bcaenctsue storo npou-
HOCTb MOBPEACHNOro orieM 6¢ToHa B yray ceuenusa Oymet
3HauUMTENBEHO HHXKe, UeM HpouHOoCTb 6eToHa mo GOKOBBHIM
rpansim ceuennsi. Eme Gonbas pasuunita (TakXe B ¢TOpPO-
HY 3aHMIKCHHSI) MOXeT OblTb MeXAy NpOYHOCTbIO NOBEpPX-
HOCTHOrO c/ost 6¢TOHAa 1 sAApa CEYEeHHAS KOHCTPYKUHH.

IIpounHocts Ocrona Ha yyacTKe HCABITAHHSI 3aBHCHT,
KaK H MPH MCTOJIC OTPbIBa CO CKaJILIBAHHECM, OT HampsiKc-
HUA o6xaThst B GeTolie gg It onuTnoro smaucuns Ry, MIla,
-efipeacnsemoro no ¢popmyne

R°=mR_y.
rac  m — Ko3(pPHUNEHT, YYHTHIBAIOWHA KPYNMIOCTL 3anoanurena B
(m=1 npu B<20 mM, m=1,1 npn 20<<B<< 40 mm); Ry — ycaoe-
nas npounocts Gerona, Mlla, B 3aBHCHMOCTH OT Y€¢HAHA CKaJLIBAHHA
p. onpeacasemas no rpapuxky (puc. 15) wau npubGamsutensio no ¢op-
myae Ry=25(p—1).

[Tpounocte Getona na cxkatne C yu4eToM €ro oOIKaTHSA
onpeaensiot no ¢popmynam (1) u (2).

Yavrpassyxosoi merod (IF'OCT 17624 — 78) ocHoBau
Ha CBAA3H MCXIAy NMpOYHOCTLIO 6eTONa Ha CXaTHe H CKo-
POCTLIO PACNpOCTpalleHHs1 B 1ICM YJbTPa3BYKOBOTO HMAY/JIb-
ca. B mpouccce uameperdus obecneyHBalOT HaaeXHbIfi aky-
CTHYECKHI KOHTaKT wMexay O6etoHoM u paboueli moBepx-
HOCTBIO YJbLTpa3BYKOBbIX mpeoGpasosartednefi. Jlns 3toro
NPHMCHAIOT BA3KHC KOHTAKTHBIE CPelbl: TeXHHUYECKHit Ba3se-
JIHH, COJIHAON H T. M. B KOHTpOAHpYyeMOii 30He NOBEpPXHOCTH
6cTolla HE AONXKHO ObITh HANMJLIBOB 1 BMATHH, PAaKOBHH H
BO3AYLUNILIX nop ray6uuoii 6once 1 Mm ¥ anametpom Gosee
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2 mMm. Heab3asn mpoBomnTe H3amepenus yepe3 o6HUOBOYHBIF
H ACKOpPAaTHBIILIH CJIOH.

Jas uaMcpenus CKOpOCTH yJabTpa3ByKa B cJic3oberol-
HBIX KOHCTPYKUHAX NPHMENSRIOT cJeldylouiHe cnocobnt: ckBo3-
HOTO TNpO3BYYHBAHHA, NPOAOALHOTO APOPHAHPOBAINSA H NO-
BepxHocToro npo3syuuBanua (puc. 16). CkBo3Hoe
npo3ByuyuBanue 3¢¢PeKTHBIIO NPHMEHATb NpH ToJuiuic Ge-
Tona o 500 mMM. YabTpa3ssykoBeic npeobpa3oBaTenH ycTa-
HaBJIKBAIOT C TPOTHBOMOMNOXHBLIX CTOPOH CEYeHUSl KOHCT-
pykitun. CKOpocTb pachnpocTpaleHHs YJbTPa3ByKa onpe-
neasioT no hopmyne

v=I]T,

rae ! u T— cooTreTcrBeHto 6asza npo3pyum
npocTpalieins yJAbTpasbyKa, MKC.

Cnoco6boM npoaoOALHOro nNpPOGHAHPOBANHTS
OOHapyXuBalOT JoKanvHble HAcdekTn 6etoina, Ilpuemiubii
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npeoGpa3oBaTesib YCTaHABJAHBAIOT NMOCNCAOBATC/LIIO HA Psf
TOYEK, PACNOJIOKEHHBIX MO JHHAHW, COCAHHSIOWICH LEHTPHI
YCTaHOBKHM HM3JIyYyalolero H MpHeMIIoro mpeobpasobaTeici.
PaccrosinHe mexay nepBbiMu Toukamu 0,1-—0,3 M, mexny
nochcayrownmy — 0,1—0,2 M. Ckopoctb pacnpocTpanenus
y/NbTpa3Byka B NOBCPXHOCTHOM cioe GeTona ONpeacnsior
no gopMyne

Unos = {E{ " [Al/(AT) 1}/ (n—1),

rie fi—uHCA0 MNO3HUKHH fpHeMuoro npeoGpasosarenn; Al — HaMcliclHC
PACCTOANIHA OT nNepeMelleHHA NpPHEMHOro npeoﬁpaaosa-re:m na coceln-
111010 MO3MIHIO, MM; AT — H3MellellHe BpeMellH pacnpocTpalieliug  YJib-
TPa3pyKa NpH COOTBETCTBYIOWIEM M3MCIEeHHH PaccTORIHA, MKC.
UcnbiTauns 6GetoHa cnocoboM NOBEPXHOCTHOTO
NPO3BYYHBaHHSNA BCAYT B TeX CAyYasdX, KOraa KOHCT-
PYKTHBHBIE OCOGEHOCTH H YCJOBHA JlOCTyNa K KONCTPYyK-
UHH Il€ MO3BOAAIIOT OCYILECTBHTb H3IMEpeHHsI CKBO3HBIM
npo3ByyHBaHHeM. B mnpolecce AOBEpXNOCTHOrO NPO3BYYH-
BallHfl BBLIABJAAIOT AedeKThbi, PacnofoKCHlble Ha NOBEpPXHO-
CTH KOHCTPYKUHH (NOBEpPXHOCTHBIe TPCLIHNLI, HapylUeHHe
CTPYKTYpHl 3alUHTHOro cjos 6etoma ormnem, mpomep3aiy-
eM, KopposHeil). FaMepenus npoBoAsiIT MpH ycTaHOBJIEHIIOM
pacctosiiud (duKcHpoBanHo#t 6aze [3=0,15—0,2 m). Cko-
pPOCTb PacnpocTpalleHHs YJbTpa3ByKa HaxoAsT no ¢opmyne

Unos = llblf.

Ha kaxAoM yyacTke HCOBITaHHii BHIMOANSAIOT 1IC MCHCC
Tpex uamepenu. [Ipounocts 6etona na cxartue, MIlla, pac-
CUHTBIBAIOT MO popMyane

RCJK - kc Ry.

Ycnoenyo npoyHocts 6etona Ry, MIlla, onpenensior B
3aBHCHMOCTH OT CKOPOCTH NpPOXOXHAEHHS yJbTpa3ByKa HO
rpa¢guky (puc. 17) wan npubGamxenno (npn v=2,7 kM/c)
no ¢opMyne

Ry = 15 (v—2,7).

KosdpduuneHT &, 1MaxoldsT no pesyianTaTam
UbIX HCNbLITanKA 6eTola ABYMS MeTO/IaMH

ke =2 Rp/E Ry,

rie Ry n Rx— npounoctbh 6eToHa mna cxatue, onpeficjieHNan COOTBeTCT-
RCHHO METOJIOM, OCHOBAHIILIM Ha MEeCTHOM pa3pyuicHnn OceTtona, W Koc-
:eum;u MeTOAOM (yJIbTpa3ByKoBne NpHOOpM, 3TAJIOHW i MOJIOTOK) Nph
ce—1.

HcnbiTanue npounocTH (eTOna, MOBPEXACHHOro OrmeM,
IIPOU3BOAAT NPH YCTaHOBJICHIOH HAM H3BecTHOH Mapke Oe-
Tona no Harpesa. CKOpocTb pacnpocTpaueHHsl ynbTpa3By-
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Ka n GCTONC ¢ NCNOBpPCXKACHNOH CTPYKTYpoi 4—5 km/c, B
GeTone ¢ neboNbUIHMHI MeXanndecknmil achekramu (Manbie
paspymienna u tpeuinibl) 3,5—4 Kmjc, cO 3HaYHTENbHBIMH
paspymcHuamin 2—3 kM/c.

Cocrosiiie Getona B rpynne HCPaBHOMEPHO MOBpEXACH-
HLIX OrleM MO AJAHNEG KOHCTPYKUHA MJIH B ONHOH KOHCTPYK-
ILHH OMpeAeIAloT CpaBHCHHEM CKOpOCTell pacnpoCTpaHeHHus
YyALTPA3ByKa MO -‘ydacTKaM KONCTPYKUHA., 3a 3TaJjiOH NpH-
IHIIMAIOT cpenliee 3HaucHHe H3 BLHIOGOpKH, BKmoyatowei mak-
CHMAaJILHYIO CKOpPOCTb H BCE JIpyrHe 3Haucius, KOTopbieé OT-
JNUNBl OT Hee He Gosee yeM Ha 5%. 3Ty BHIGOPKY NpOH3BO-
JAT C YUaCTKOB, HE NOIBEPKEHNBX OrIEBOMY BO3RCHCTBHIO.
Hamenenus orHocHTenbHo#l APOYNOCTH, CKOPOCTH YJbTpa-
3ByKa H Temnepatypw! HarpeBa asia 6erona M300 mocne
narpciea ero B teueHHe 15—120 MuH npuBeneHbl Ha rpadu-
ke (puc. 18) [16].

MeTon usesevenun obpasyos 6etoHa ocHOBaH Ha ompe-
AeJCHHH npoynocTH GeToHa no pe3yaAbTaTaM HCNEITaHHSA 06-
pa3uoB (kepnoB, KyGoB), H3BJIEYUEHHHX H3 TeJsa »xeJse3obe-
TOIIOH KOHCTPYKUHH ¢ NOCAEAYIOWHM HX paspylleHHeM
(TOCT 10180 —78). [lepen u3BneueHHem o6Gpa3uoB Ompe-
AcnsaioT ray6uny nporpeBa ceyeHHs O KPHTHYCCKOR TeM-
ncpatypel. 3aTeM GeTOH C MOBPEM/ICHHOH CTPYKTYPOH Cpy-
GaloT ¢ NMOBEPXHOCTH KOHCTPYKLHH H HA 3TOM YYacTKe BHI-
CBCpAHBaOT KepHel. Ecnp B oyare mnopakeHHS HMEIOTCH
OOpYLICHHBIC HJAH NCMOHTHPOBAIIHbIE KeNe306eTOHHBIE KOH-
CTPYKUHH, CAeAyeT HAaHTH B HHX 30HBI, HE NOBpeXAeHHbIe
orueMm, H oT6HUTL 6eToHHBle G6JioKH. Ilasi 3TOro AOCTAaTOYHO
NCPENUJIHTD HAH OTpe3aTb aBToreHoM pabouylo apMmaTypy
KoJollt B IBYX MCECTax Mo BbICOTe, TaK Kak oObIMHO npH ob-
PYLUCHHH KOJIOHHA pasfeJisieTCsl Ha 4acTH, CBfI3aHHbIE CTep-
AHAMH apMaTyphl. Jlyuue Bcero paspesnl fesnaTh B MecTax
ofpa3oBanusi CKBO3HLIX MOMNEpeyHHX TPELHH B KOJOHHAX.

13 He/seMOHTHPOBAHHBHIX NOCJE NoOXapa xene3aobeTot-
NbIX KONCTPYKUHH oOpa3ubl 6eToHa W3BJeKalOT B MecTax,
cpoboanbiX OT apMaTtypul. B cayyae mosyuenHs obpasua c
apMaTypoit Cro MOXIO HCNOJNb30BaTh ANs HCMBLITaHHi Ha
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cxkatHe. [Ipn 3Tom oOpa3scu ¢ apmatypoli pacnoJiarait
NCPHCUANKYASIPHO  ACHCTBHIO  NCNBLITATCALHOA  Harpys3km.
Paamcpsi of6pa3noe OcTolla H MOPAAOK HX HCOBITAIIHA Na
npecce NOMXKNL  COOTBCTCTBOBaTb TpeboBanuam [OCT
10180 — 78. [IpounocT GeTOHa Ha CKaTHe ONPEAENsIOT MO

dopmyane
R; = (p/F) ap,

rac p W F — COOTBeTCTBEHIIO pa3pyllaloluas HArpyska H nonepedHoe
ceuenre obpasua; a-— nepepoaitoilt Kosgpduunent K npounocti Getouna
Ky6a ¢ pamnoii peGpa 150 mm (Taba. 4); P — koadpuuuent, yuutu-
Batomnii \popMy oGpasunos kepuos. IlpH cTuolenun BucoTW kepHa K
cro auamerpy hfd=1—2=08+0,1("fd), aan kyGos f=1.

4. lepesoptoil Ho3dpPHUKENT a AR KY6OB M KepHOB

KoigpdpHuuenr a npH c'ropon-e kyGa HaAn Anasmerpe Kepua, MM
O6pascuy ]
n | w0 | iso | 20 | a0
Ky6 0,85 0,92 1 1,05 | 1,1
Kepn 1,1 1,15 1,9 1,25 ==

B npouecce nposeaeHHsl HCNLITAHHA NPOYHOCTH 6eTOHa (apMaTypul)
MOryT ObiTb jaonyuleHW rpy6ue ownGKH. [lopsnok oTGpakoBKH Bmina-

DAOMEX Pe3ySbTaTOB HCNWTAHHA NPH HX YHcae n>>6 CBOAAT K cae-
AYIOIEeMy:
1) pacnosaraiT BapHaNTH HCNLTAHHA B MOPAAKE BO3pPaCTaNHA;

2) BLINENAIOT COMHHTENbHLIE 3HAYEHHA BAPHAHT H BPEMEHIIO HCKAK-
YalT HX H3 BLIOOPKH;

3) naxoaat cpeawee apH@MeTHYeCKOe H 3MNHPHUCCKNE CTanaapT
(ncnpanaennyo aucnepcHio) no ¢gopmynam:

X == \Ln, X)) N,

Se=1Zn; x?l (n—1)— (Z n; x,-.)zln]"?;

4) BLMNCARAIOT ANA HCCAeaYeMOil BapHaNTLl Xa MaKCHManblioe OT-
NOCHTCALNOE OTKANONEHIIE OT CPeRNero apHMeTHIecKoro x:

la= (X, _;)IS.!;

O) pe3ynbTaT HCNWTaHHA NPH3HAETCA BLINAZAOIN  # NEe YYNTH-
BacTCA B pacuyeTe, €C/IH HC YAOB.ICTBOPAETCA YyCnOoBHE

t,<<K(p)=2/(3VY p),

rac K — cratucrhueckuit xospduunent, onpesenseMulii no taba. 5;
P — ypobelib 3HaYUNMOCTH, KOTOpWH NPHHHMAOT NPH YPOBHE AocToBep-
woctn 0,95 pasubuim 1—0,95=10,05. Ypoeenp 3HaAUUMOCTH — HaHEOb-
INan BEpPOATHOCTb, NMPH KOTOpOH cobbiTHe (B AannoM caydae ownbka)
CUHTAeTCA NPAKTHYUCCKH HEBO3MOXHOH. YpOBEHL AOCTOBEPHOCTH — MHHII-
MaJIbiaA BEPUATHOCTb, C KOTOPOIi coCbiTHE TPOH3OiiaeT.

Ilpn manom uucae Henwitanud (3—10) oT6pakODKY pe3ynbTATOB
ONLITa NPON3BOAAT NO GopMyne

ta=[(xa — %)/ (Xpake — )l e <K,
rAc « — cTaTicTiueckil Koahnuuent, npunnMaemblii no ta6na. 5.
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5. 3nauennn kosppuuventoB o M K npu orbpaxovske pesyantaton
ncnuTanHid (3=<Sn=<10)

3naycnns  KoxpPpUUICHTOR NPH  uNCAe hCnwanngl o

Koahdm-
UHCNT 5 6 8 9 10

« 1,69 | 2,06 | 2,33 | 2,63 | 2,7 | 2,85 | 2,97 | 3,08

K 1,74 | 1,94 | 2,08 2,18| 2,27

2,33 | 2,39 | 2,44

Mpumep 1. B HTOre mATH MIMCPCNHH yCHANN cKagaupanusa peGpa
KONCTPYKLUHH noayucln caeaywouiie pesyavtatl, kH: 9,2; 10,2; 10.3;
106 w 10,7. INpon3vectn oTGpakobky ONLITHWX aAanuux (npH n=3y,
u=233 u K=2,08).

Pewewune Onpeacnnm cpeance apugmerTHucckoe duiGOpPKH

x=924+[0+14+1.14+1,441,5)/51=9,24+1=10,2

Hanecem mna uuncaonyio ocp 3nauwennn sapuwant (puc. 19). Bapuau-
Ta 9.2 yRanena oT rycro pacCnojoMeHNLIX Touck B HntepBane 10,2—
10.7. TlpoBepum pesyabTaThl x;==9,2 nNa punapanKc H3 pacuera, AHH
4Cro BpeMEHHO HCKJIIOYHM ero H3 Bui6opku. Torna xuake =10,7, Xuyu=
=10,2.

Tak Kak

fp=19,2—10,2)/(10,7—10,2) 2,33 = 4.66 > 2,08 —

PC3ynbTaT Xa=9,2 cneayer oT6pOCHTD.

Npumep 2. B ntore namepenHii CKOPOCTH yabrpasByka B GCTOHC
noaydYeHo chaeayloiuce pacnpepencnie Buwibopky obbemMa n=15: uvi=
=23860; 3920 u 3940 m/c npu n;=2; 8 ¥ 5 COOTBETCTBENHO.

Or6pakoBath pe3ynbTarsl HCNbLITahuii (rpy6Lix OWHGOK) Ha ypoB-
le 3nayuMoctn p=0,05 npu sepostinoctn 0,95.

Pewenune PeaynsTathl onbita — cpaBHuTENLHO GOABIIHE 'HCAA,
NO3TOMYy TnepeiiicM K ycnoBlikiM papHantam xi= (v;— 3910) /10 (Bw-
UNTafd M3 3HayeHnil CKOPOCTH yJibTpa3asyka uncno ¢=3910, 61H3Koe K
cpeancit BuiGopke). B HTOre noayunm pacnpefiencine YCnoBlbX Bapi-
ant xq=—95. 1 u 3 npu n;=2; 8 u 5.

Bpememio orGpocnus ape sapuantul x;=-—>5, noacuntacM npH A==
= |8—2=13 cpcance apuPMCTHHCCKOC H HCOPABACIBIYIO AHCHCPCIIO
BLGOPKN

x = (1.8 4 3.5)/13 =1,77;
1 ,, ] 12
Sx=gg (=5 +1*+3 -5 (—5+143)* "=1.63

ofpeAeAHM MAKCHMAJbHOe OTHOCHTC/ABHOE OTKIOHCHHE HCCAEAYCMOI
pHaNTL OT CpeaNero apugMeTHUecKoro
t=|—5—1,77|/1,63 =42

Haitnem Kputnweckoe anaucmie unena (Koadduuuenta) K npn
vposhe 3nautmocty p;=0,05 n sepoatnoctn 0,95

K,=2/(3Y0,05) = 2,98.
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19. Cxema pacnoxoMeHHS 3Haq9eHMB BAPHAHT H3IMepenhll onuita ra aucaopoh ocH x

IlpoeepuM ycaoBHe OTO6PaKOBKH HCRbITanHR
tn - 4.2 >2.98 - Kl.

CaenopaTenbHO paccMaTpHpacMLie Ppe3yABTATH oOnpefeneliins CKOPOCTI
y/AbTpasByka B 6eTOHe, paBHue v;= 3860 M/c, cuntaem rpy6oit olHGKoil
u or6GpakosuwBacM, [Ilpw ypoene 3nawumoctd py=0,02 u nocromep-
HocTH 0,98 HH ONMH H3 NONYYEHHLIX Pe3ynLTaTOB He HCKAouawT. B

3TOM cilyyae KpPHTHuecKoe 3Havenwe kosdpduunenta Ko=2/ (3Y0,02) =
=4,7]1 ¥ MaKCHMa/NbHBIE OTK/OIEHHA OT CpeaHero BceX BapHAaHT He mpe-
BHILAET ero fa=4,2<4,71=K,.

[IpounocTs 6eToHa mo pesyabTaTaM HenbiTalluf onpene-
JIAIOT MO ero cpefiHeMy apHdMeTHYeckomy R 1ns XKcaeso-
6eTOHHOM KOHCTPYKUHH (FPYNnbl 3JIEMEHTOB) H XapaKTCpH-
CTHKe H3MellyuBocTH B npounoctn GetoHa. [lpu oucike
npounoctH 6erona (3<cn<C10) AoMKHL oOAHOBpPEMEHUO
cobaonatecst ycsoBHa RZ>Rqp; B<CBrp. XapakTCpPHCTHKY
H3MEHYHBOCTH mNpouHocTH OGetonia (OTHOCHTCJIbHLIA pas-
Max) HaXoOAAT MO pa3HOCTH MeXAYy MaKCHManbHEIM H MH-
UMManbHbLIM  3HAYEGHHSIMH TIDOYNOCTH HA YYyacTKax KOMCT-
pyKuHH B= (Rmaxc—Rwmum)/R. Makcumanbnoe HONyCTHMOC
311a4YCHHE M3MEHYHBOCTH TNPOYHOCTH O6CTOHA APHHHMAIOT B
3aBHCHMOCTH OT YMCJla yyacTkoB Hcenoitanuit n [23]:

n 3 4 5 6 7 8 9 10

B8 0,23 0,28 10,3 (0,34 ]0,37 (0,39 0,41 | 0,42

INpounocTb GeToHa (Npy uMciie MCnbITaHHi n>.12) Oy-
AeT yAoBJeTBOPATL TpeOyeMoii npH ycJOBHI
L J

R = Rep ko,

rac Ryp — tpcbyemas (npoeiTiast) npounoct Gerona; &k, — Kodpdu-
LHeNT, 3NayelHA KOTOpOro MPHHHMMAT no Ta6a, 6 B 3aBicHMOCTH OT
YHCNIA N YYacTKOB HCAMTaNHH H Ko>)G(HUHOHTZ BapHANMH MNPOYHOCTH
Un.

I PR T A
UR—T?ln_—_l(R R)*1 " =0,1. (3)

PacuctHble conpoTHpnenHss 6eTolla 12a8  BHINOAIUCHHA
NOBCPOYHBLIX PacyeToB MNPHHUMAKT Mno Taba, 11 wau 13
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CHuIT I1-21—75 (ucxonms n3 kyGukoBo# npouHocTn GeToHa)
i1 ONpCAesiIoT no popMyde

Rew = R/ kg, (4)

6. 3navenne R, B 3aBHCHMOCTH OT K09dduunenta
papHauHH npoyHocTH GeToHa vn

ko npu OR
" 0.1 0,12 0,14 0,16 018 | 0.2
12 0,97 1,04 1,12 1,22 1,33 | 1,46
16 0,96 1,03 1,1 1,19 1,29 | 1,41
20 0,96 1,02 1,09 1,18 1,27 1,39
30 0,95 1,01 1,08 1,15 1,24 | 1,35
40 n Gonee 0,94 1 1,07 1,14 1,22 | 1,32

Mpumep 3. Onpepenutb pacueTnoe conpoTuBneliHe GeToHa B rpyi-
e }KeAe306eTONHBIX KOHCTPYKUHA (Taba. 7).

7. Pe3ysbTaThl HCNIBITAHUR

E Y| @ e | £ %
| |
e | ORI 2| R
2 I < | | €
I | 25 |—5,3|28,1| 625 || 4 | 31 |40,7]|0,40| 961
2 | 26 |—4.3] 1855 676 || 2 | 3¢ |43'7[13)7 | 1156
a | 29 |[—1’3| 17| sa1 || 1 | 40 |49'7(04.1 | 1600
2 | 30 |—0'3| 0os| 900
z16 |z215| — [2156,7] = 6760

Peuwenue. Hanecennem -anauennit Ry Ha unc/oBylo oCb HafjeM,
w10 Bapuanta R;=40 MIla moxer GuTb onpepsenena ¢ rpy6oit OwHG-
koii. Ilpon3seneM oT6paKkoBKY 3Toro pesynbrarta. JIif 3T0ro BLIYHC/IHM
cpeanee apHpMETHYECKOE H IMNHPHYECKHR cTanaapT

R =485/16 = 30,3; SZ = 1/15 {6760 — [(1/16) 215?]} = 225;
S, = V25 =15
MakcuManbHo€ OTHOCHTE/IbLHOE OTKJIOHEHHE BapHaHTH,
40 MIla, ot cpexHero apHpMeTHYECKOro
{a = (40—30,3)/15=0,65.
[Nponepum ycsoBre OTOpPakoBKH pe3yAbTaTa HCNuTauHA (Opu 3a-
nannoM yposne sHayuMoctH 0,05)
la=0,60<2,98=K.
CnenopatensHo, Bapuauty, pasmyio 40 MIla, orGpachBaTe He caepyer.
IMostoMy nas o6paGOTKH NpHHHMaT CcpelHee  apHdMeTHUECKOE

30,3 MIla.
Onpegennm ko3pdruUHCHT BapHauuy no ¢opmyne (3):

vp =1)30,3V [17(16 — 1)] 156,7 = (1/30,3) 3,2 =0,11.




Mo xosddpunuenty napnammm n n=16 Raxoaum no unTep-
noasunn (cM. 7a6a. 6)

ky = (0,96 -+1,03)/2 =0,99.
PaccuntaemM npounoctb 6cTona na cxkamie no ¢opmyne (4):
Ry = R/k, = 30,3/0,99 = 30,6 MIla.

Jan Gevona ¢ npounocruio na cxatne 30,6 Mila no CHuall 11-21-75
onpeaeaHM NO HIUTCPIOAALUMH
Rnp = (13,5-30,6)/30 = 13,8 MIla;
Rp = (1-30,6)/30 = 1,02 MIla.

8. OueHxa KayecTBa apMaTypml M onpejefennHe
MeXaHHYeCKHX CBOMCTB CTaaM

O6GbeMm paboT no ONPCAC/CHHIO KauccTBa apMHPOBaHH$
CCYCHHI MKCJIC300CTOHNLIX KOHCTPYKUHH 32BHCHAT OT BHjia
obcnesnoBanns. Tax, npH lnpeABapHTeJbHOM o06CAeLOBaHMH
JKee300eTonNbIX KOHCTPYKUNA B 30He clabbiX H CPEAHHX
NoBpeX/lelHit B cOCTaB paboT MOryT BXOIMTb ONpeLeNieHHe
TOJILIMHBI 33LLHTIIONO cJiot 6€TOHa NO rpynnaM KOHCTPYK-
LM, KJlacCa M AMaMeTpa apMaTyphl, MECT €e MCPeKora H
TepMHYyecKoro BHNyuHBaHuf. [IpH neTanbHOM ocMOTpeE Bbl-
ABJIAIOT YHCJO apMaTYpPHbIX CTepXHed B ceYeHHNX, HX AHa-
MeTp, CX€My PAacnOJIOXKEeHHA, OTKJIOHCHHSA TOJILUHIB 3aLUHT-
1oro cnosi 6etoHa OT NMPoeEKTHOR H YCTAHOBJEHHOiH CTpPOM-
TEJLIIBIMH HOPpMaMH, cTen€llb NporpeBa apMmaTyphl O ceue-
HHIO 2KeJe306CTOINBIX KONCTPYKUMH, COCTOSIHME apMaTtyp-
1I0¥i CTaJIH Mnocjie nporpeBa, H3MEICHHE MPOYHOCTHHIX M Je-
¢dopmMaTHBHBEIX CBOWCTB, COCTOsilIHE apMaTyphH Ha OTHEJb-
HbIX YYaCTKaX KONUCTPYKLHH,

JdnaMeTp apMaTypnl H pacCTOSAHHA MeXAy apma-
TYPHbIMH CTEDXHAIMH, TOJILLHHY 3alIHTHOro cjoa 6eToHa ®
30He OOpylleHHsi H aBapHIHON 30He KOHCTPYKUHA H3IMepsA-
I0T B MecTax, rae apmatypa ob6HaxeHa. Xapaktep apmH-
pPOBaHHA ONpeaesasIoT MO0 MecTaM OTKOJOB 3alHTHOro cJjos
6eTOHa B pa3fieNleHHHX Ha YaCTH SJIeMEHTaxXx H B Toplax
npeAHaNpAXKEHHLIX JKeae300CTONIBIX KOHCTPYKLHI.

[1lpn o6cnepoBaHHH B MeCTax HOBPEXJCHHA eJe3o-
6eTOHHBIX KOHCTPYKUMH OrHeBoft 3po3Heli  MoryT OHTb
jAonyuiensl OWHOKH B ONpeneneHHH TOJIHMHB 3alHTHOrO
cnosi 6eTOHa M HaMeTpa apMaTypHbix crepxHedl. Ornepast
3pO3Hsl — ABJIEHHEe pa3pylueHHs (cHoca) GeroHa H apma-
TYpHOH CTanH B mpouecce HITCHCHBIIOIO OrHeBOro BO3Jef-
ctBusi. Ceuenne apmaTypHuiX cTepxHeli (0co6GeHHO XOMY-
TOB) NPH OrHeBOH 9p0o3MH yMeHblwaercss B 2—I10 pas M
6once. Ilpy 3TOM CHOC NMOBEPXHOCTHOrO CJIOA MeTaJjJia ¢
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8. MunumanbHas TonmHHa 3aWKTHOrO cnon GeToHa

11aanavenne Toawuna unu 3awnrnwi

apMaTyphl Bua KOIUCTPYKUHH BRICOTA cecue-jchofi  Getona.

HHA, MM 1lIC Melce, MM
IMposonbhas pabo-| [lautsl, crewkw, noaxul Lo 100 10
yasn pPe6PHCTRIX NJAHT bonee 100 1§
banku, nporonu, pebpal o 250 15
NAHT Boace 250 20
Kononnw, ctoiikii JlioGan 20
[Tonepeunan u Kou-| KoHcrpykunr scex Bu-| Ho 250 10
CTPYKTHBIAA A0B Bosee 2350 15

Mpumeyannna: 1. Tonuuny sawurmioro caon Geroma no CHull
11-21-75 gna pabouell H KOMCTPYKTHMBHOH apMaTypul NMPHHHMAIOT HE Mc-
HCC AHAMETPa CTEPIKMA HAH KaHaTa H He Melee 3nayeHHH, YKasaHHLIX B
Tabnune. JIpH HA3HaYEHHH TOMLHHL 3aLWHTHOrO cJOf GETOMa YUYMTLIBA-
1ot Tpe6opannn CHull 11-2-80 «[lpoTnBOnoXapune HOpMH NPOEKTHPO-
painA 3faHuii ¥ coopyxennii» y CHrIT 1I-28-73* «3awmnra crpourens-
HUX KOHCTPYKUHH OT KOpPPO3HH»,

2. Jlnn cOopuux snementoB H3 Gerona M250 v Gonee TOAUIKHY 3alUMT-
Horo cnos Geroma AnA NpoOAOAbHOH apMaTyph AONYCKAKT INPHHKMAETD
Ha O MM MEHbIUE IYaMeTpa CTEpXHS, HO He MeHee SHayeHHH, yKa3aHHHX
B Tabnmue.

3. lna pactauyroii npoponbHofi pabouell apMaTypH TOJLIMHY HeapMH-
pOBaHHOro SaLUKHTHOrO Cnof OeToHa B MpoJsieTe SnAeMeHTa HASHAYalwT He
Gonee 50 uM. B sammurHOM csoe GetoHa Tonuiuuof Gonee 50 MM ycTa-
HAaBJHBAIOT KOHCTPYKTHBHYK apMaTypy B BHAe ceTtok. [IpH sToM mnno-
WaAb ceyeHHA NPOAO/bHOH apMaTyphl CeTOK npyuuMaror He Menee 10%
ceyenns; paboyel apMatyph, WIar nonepedHofl apMaTrypu CeTKR He 10J-
EH NpeBLILIATL BHCOTH CEYEHHA SJeMEeHTa.

4. Tonuuny sallHTHOro cJion GETOHZ Y KOHLOB NpPEAHANpAKEHUNX Sne-
MEHTOP Ha yYaCTKe 30HH nepenayH YCHAHH oT apMaTypn Ha GeTOH NpH-
UHM2I0T ANA cTepikHeBoil apMatypu KnaccoB A-IV (Ar-IV) H nnxe, a
TaKAe [JNF apMaTypHHX Kanaron—HE€ Mclce [ABYX AMAMETPOB; AAA
cTepacHeBoil apMaTyph kaaccos A-V, Ar-V, Atn-V, At-VI — He Menee
Tpex LHaMeTPOB CTEPMCHRA HJH KaHata. TOJMHRY SallHTHOro cnos GeTtona
la YKa3aHMOM YYacTKe JJMHL S/€MEeHTa NPHHHMAT He MeHee 40 MM
ANSI CTEPXHEBOH apMaTypH BCeX KNacCOB M He menee 20 MM jJsA apMa-
TYPHLIX KAHATOB. 3alUHTHWA cnofl 6eToHa MJIA CeueHHH Y OnopH NPHHH-
MalOT TaKHM )€, Kak ANA CceyeHHH B mponere, B cayyae obecneyeHHs
NONOJMHHTENBHHX KOHCTPYKTHBHHX MepONpHATHR NO aHKepoBKe MPOAOIL-
Hoil HanpsraeMoii apMaryphl,

5. B sneMentax ¢ npomonbnoit apmatypoil, HaTarusaemoli Ha OGeTton,
pPaccTOsiHHE OT NOBEPXHOCTH SJEMEHTa A0 NMOBEPXKOCTH KaKasla NPHHR-
MalT He MeHee 40 MM H He MeHee LIMDHHH KaHala. YKa3zaHHOe pPaccTOsi-
HHe 0 G0KOBLIX rpanefi sjaeMenTa NPHHHMAOT He Melee BLICOTH KaHaha.

6. INpn pacnonoXeNHH HanpsraeMofi apMaTypH B Na3ax HJAH CHAPYKH
ceyeMHs 3JeMEHTa TOJLUHHMY 3alllkTHoro ciof Geroka, o6pasyemoro no-
CNeAyIOHM TOPKPeTHpOBaNHeM, NPHHHMAIOT Ne MeHee 20 MM,

7. KoHun HanpsraeMol apMaTyphl, a TakKXe aHKCPH 3alIHLLAIOT CHOCM
G6etona ne Menee 10 MM wan pacTBopa He MeHee 5 MM,
8. B oAHOCNOAHMLEIX KOHCTPYKLHAX H3 syeHcToro GeroHa M GetoHa Ha no-
PHCTLHX 3anonHHTensx MapkH 100 M HHXe TONWMHY 3au(HTHOrO CJOA
GeToHa BO BCEX CNYYaAXx NMPHHHMAIOT He MeHee 15 MM,



NOBCPXNOCTH apMaTyphbl MPOHCKOAHT PABHOMEPHO B 3011aX
C OZAHHAKOBOI HITCHCHBHOCTDLIO BO3ACHCTBHSI CBCPXBBLICOKHX
TeMmncpatyp. BesieacTBHe 3TOro MEpHOAMYCCKHH — npoduJib
apmatypel knacca A-II u Buiwie cahabGo H3MclfAeTCs No
¢opme. B nexotopuix cAyyasx TOALKO NPH BUHMATCJDLIOM
OCMOTPC MOKNO OOUAPYMHTL ICKOTOPYIO NPHTYNACUNOCTD
BLICTYNaKWHx pcbep cTepxici.

[long ToawmHON 3amWMTHOrO cAom OeroHa Haa raagkom
apMaTypoii NOHHMAIOT PACCTOSHHE TNO HOPMaJH MeEXAy
MOBCPXIOCTbI0O 6eTOHa KOHCTPYKUHH M obpasyiolleit apMa-
Typuoro ctepxis. as pudaenoit apMatypsl 310 paccrofi-
npwe npuHuMaiot corsaciio FOCT 22904—78 nmo obGpaayio-
IMCH LHAHNAPA, AHAMCTP KOTOPOrO PAaBCH HOMHIIAALIIOMY
AYMaMeTPy NEepHOAHYCCKOro npodunsi.

B npouccce obcnenosanus ceie3aoBeTOHUBLIX KOHCTPYK-
IlHit onmpenensoT ¢akTHYECKYIO TOJWHHY 3alMHTHOrO CJOS
6eToHa M CPpaBHHBAIOT ee ¢ npockTHOi K Tpebyemoit CHull
11-21-75 (ta6a. 8). Tomwmmuy 3awuTHOro cyios  Getona
H3MEPSAIOT LWITaHTCHUMPKYJIEM HJH JHHelKoH (npH BuIpyOKc
Getona). B nacrosiliee BpeMA ANs ONPCAEACHHA TOJILHHBI
3alHUTIOrO cJios 6eTOHa H AUaMeTpPOB apMaTypH ILUHPOKO
ucnoan3dyior npubopu MCM-1 uw H3C-2.

[pu6op UIC-2 npuMensiioT NpH TONULNNE 32LKTHOrO CMOA GeToHa 5—
70 MM, nvaMeTpe apMaTypw 6—20 mMM; morpetinocth HaMepeHus +3%.
[MpuGop moxeT paGotaTb NpH Koae6aHHAX TeMnepatypu or —l10 40
+30°C u otnocurenbmoit BaaknoctH 80%. Tonwmny 3awuTHoro cnos
GeToHa onpepensioT NO wkane npubopa, rpanyHPOBaHHOH B MUJJIHMET-
pax. QOAA PadAKYHBIX AHAMETPOD
J, MrA apmatypu [15]. Ecad wkana rpa-
| AyupoBana B MHKpoaMfepax, TOA-
6 WHHY 3aUlUTHOro chon OeTOHa Ha-
Db |p12 xonnT no rpaguky (pc. 20).
Bo BpeMA npopeieHHs HcnbiTa-
;-./,/ MR NOA KOHTPOHpYeMOli KOHCTPYK-
/4 uHeit ne JONKHE HAXOAHTHCA MeTa-

60 JAHYeCKHE 3JeMeNTH Na PacCTOAHHH
DI1s 6mixe 02 M. Ilpu onpeaenexnn
i TOJWMIIW 3ALWHTHOTO C;108 GeToHa

T a4 | noaxen OmTe H3BEcTEM AMameTp
ApMaTYpHhl.
llupraok paborw ¢ npHGopOM

20 11/ M3C-2: myn npuGopa uepevewant
B ABYX B3alMHO NCPACHAHKYAAPHLIX
HanpaBJeuHAX Ha paccToAHnn (no
g 40 go bucore). 53—70 MM OT NOBEPXUOCTH
J AweneaobeTonnoli xoucTpykumun. Ha-

MM e apMaTyphl o6HapyKHBalT Nno

OTKNOIIEHHI0 CTPEJIKH MHKpoammnep-

MeTpa M-24. Cosmewan wyn ¢

MECTOM, MNPH KOTOpOM MNOKa3allHe

npu6opa O6yHCT MHNHMAJZBHLIM, On-




PeACIIOT TOUNOE pacnolioykedHe apMaTypul, oTMENalT puckoii 310 no-
JOARCINC MYId Ha NOBCPXHOCTH KOHCTPYKUMHM n 3anucuLisatlorv TOANLINY
JaumTHOro €10 GeToua npi HIBCCTIOM AHAMCTPC apMaTyphl N0 NpuGopy.

_CxeMy pacnonoxeuvsi apMaTyphl aBapHilHLIX KONCTPYK-
il onpeAcanior HX BckpuiTHeM. Cocrosnne apmatypnl
KCNC300ETONHBIX KONCTPYKUHI €O CPERHHMH H CJa6LIMH
NOBPCKACHHAMY  BLISIBAAIOT yAAJCHHCM 3alUMTHOrO CJOS
Octona u ob6naxennem apmaTypul. Apmatypy obnaxaior
B OpC/cnax 3alMTHOrO coA 6Gerona, npo6uBas yakue no-
nepeunisie 60po3aKH.

I1pn o6pywenvn naut, 6anox, ¢epm Bo BpeMs noxapa
Wi 1oche HEro B Pe3yiabTaTé HX YAApPOB O HHXKEJCKALLHC
KONCTPYKUHH TPOHCXOASIT 3HAUHTEAbHLIE OTKOAW O6CToHA.
IIpn 3ToM na yyacTkax KONCTPYKUHM{i C OTKOJNIOTBIM GeTo-
NOM XOpOWIO BHAHO apMaTypy. ApMaTypHHIE CTCPXIH NO
CCYCIHIO pa3pylI€HHA KOHCTPYKUHH HMelOT Iic3layHTeDb-
nyic nospexinenns (nposHcaHus, mneperd6w). [1pu neo6xo-
JIMMOCTH MOXeT OblTb MPOU3BEACHO HOMNOJHHTENbIIOE BbI-
Oopounoe BCKpLITHE GeTOHA.

Oco6oe BUHMaHHEe NMPH OCMOTPE aBapHMIIBIX KOUCTPYK-
It o6palialoT Ha COCTOSHHE aHKCPHLIX YCTPONCTB, CTHKOB,
3AKN2aAHHIX JieTaneilt ¥ OMOPHHIX Yy3J0OB 3JieMeHTOB, HauGo-
JICC NOBPEXMAEHHLIE apMaTypHHeE H3AENHA ONOPHLIX Y3JIOB
cOOpuLIX KONCTPYKUMH B aBapHiiHOI 30He HAXONATCA H3
rpansie ¢ yuactkoM paspyuicHHA (OOGpyuieHHA) uacTeit
3aanus. Ecnu cocTosiHHe KOHCTPYKHUMH B 30HE THAMXKENOro
NnopadcHHA BLI3LIBAGT COMHEHHE B KayecTBe apMHpoBalins,
B XapakKTCpHbLIX TOYKax AenaioT BuibopouHoe BCKphiTHe Ge-
Tona. Ilpy 3aroM o6GpauialoT BHKEMaHMe HA  OCOGECHHOCTH
BCKpBITHA 6eTolla OOLIUHBIX H NpPeAHANnpPAMCHILIX KOHCT-
PYKUMit, a TakxKe OeToHa B pacTAHYTOit M CXaTOH 30HAX
ceueHHit anementoB. CnocoOul npoBcocHHA 3THX  pabot
omicausl B paborax [31, 34].

[To gaun'm NpPOBEPKH apMHPOBaHMA ACHAIOT 3CKN3, Na
KOTOPOM MNOKAa3bIBalOT PaCrnoNOXEHHE apMaTyphi B CCUCIIHH,
MHCNO CTCP2KIICH, MX BHALI, AHAMETPbLI, CTCNENDb OKHCJCIHS
H clenacli¥a apMaTypel ¢ 6€TOHOM, HaJAHYHC KOpPPO3HH H
XapakTtep nosepxHocTH. [TosnyuchHuule faHHbIe CPaBIHBAIOT
C MPOCKTHLIMH, COAEPXKAIUMMHCA B PabOYHMX uepTeNax M
lOKyMeHTax 3aBOofla-H3rOTOBHTENN:. MNacnopTe  HM3NEAHH,
akTax 11a ckpeiThie paboOTH, XypHanax No  NPOBEACHHIO
apmatypnuix pabor [30].

Ha ocuoBalmni cpaBileHNIss [OeaaloT 3akJiouenne o ¢pax-
THYECKOM COCTOSIHMHM apMaTyph B NOBPEXACHHBIX OTICM

koucTpykuusx. Ilonyuennnie nawnsie 06  apMHpOBaHHH
ol



KOHCTPYKIHH Yy4YacTKa pa3pyuieHHs MoryT OnTb pacnpoct-
pancHLl Ha 3ACMCHTLI 3JaHHA JAPYrHX 30H NMOPaXKEHHA.

Ilo pesyanbTaTaM npoBepKH ¢aKTHYECKOro apMHPOBaHHA
KOHCTPYKNHA COCTaBAAIOT BCAOMOCTb HE(CKTOB H  CXEMBI
apMHpPOBaHMsl C YyKa3aHHEGM MeCT BCKpHTHA OeToHa.

KauectBo apMaTypbi onpeacnsieTcd CTCNCHLIO Nporpesa
KOIICTPYKUHH TNpH noxape.

TeMmnepatypa narpeBa apMaTyplbix CTcp)HeH B ycJoO-
BHSIX OTHEBOTO BO3NEHCTBHA 3aBHCMT OT  PachOJIOMKelHs
apMaTypusl MO CEUCIHIO 3JICMCIITA, TOALIKHH, TeNJonpoBOA-
HOCTH H ycnopHii paGoTul 3augnTiioro chaos 6etotia B Npo-
Hecce noxapa. YcnopHs paboThl 3aMMUTIOND CJOA  Xapak-
TEPH3YIOTCA NHO60 MCCTHHIMHM OTKOJIZaMH BO BPEMAl OTHCBOTQ
BO3ACHCTBHSI, ANOO yMeHbLUCIIHEM TOJAWHHELL NpH NOABAE-
HHHM ornepoit 3po3uu OeToHa, KGO CTeneHbIO (CKOPOCTHIO)
nporpeBa 6e3 ero OTCJAOCHHSI, OTKOJOB, Pa3pyLUCHHIL, B3pLI-
BOB.

C yBennueHneM CTeNeHH NOBpPeXXAEHHA KOHCTPYKUHH
TEeMNepaTypa HarpeBa apmatypbl Bo3pacTaer. Tak, Kak
npaeuJio, lanbGoacc nporpepacTcsi apMmatypa B xese3obe-
TOIILIX KONCTPYKUHMAX, HAXONMHBWHXCA B Quare fnopa)<eHkus
snanusa. B npoliecce GLICTPOro noaAbeMa TeMnepaTypH IpH
no)Kape H PpE3KOTO OXJarKACHHA HArpeTHX KOHCTPYKUHH
BOZOH NpPH TyweHHH (TepMuyecKHf yfap) BO3MOXIO OT-
chaMBanMe H oTnageHde OctoHa. B HavaabHHE nepHon
MHTEHCHBHOrO OrHeBOro Bo3aeicTBHA (depe3 5—20 MuH
nocjc Havaja Mo)apa) MOXET HPOHCXOAHTb B3pHBOOG-
pa3Hoe paspywenHe Gerona. [Ipu 3TOM XpynKoe pa3spyiue-
HHC NPOSBJSETCH KaK OTKONM oT ob6orpeBaeMofi mopBepxHO-
CTH KOIICTPYKLHMH KyCKOB (Jseliajiok) 6eToHa TOJUIMHOK HO
10—50 MM,

Bo BpeMsa TexHHyecKoro oG6GCKeNOBaHKA BaXXHO Onpe-
JIGJINTb, B KaKoft mepHOJ{ NOXKapa NPOH3OLICA OTKOJ 3a-
IHTHOrO cyosi Getona. O ToMm, uTO OTKON GeTOHA BO3HHK
B Npoilecce Orienoro Bo3AefCTBHA, MOTYT CBHAETENLCTBO-
BaTh CllefyIolllke CcJeAbl MoXapa: TepMHuecKoe MeCTHoe
BuiyuynBanHe crepicHet (OOEYHO y KOHLOB 3aKpeNJICHHBIX
cTepiceli, pexe B cpenlleil HacTH MNpoJieTa HJIM  BLHICOTH
XKene306eTOHHOrO 3JeMeliTa), orHeBas 3po3Ms CTaJjiH, Ie-
pexxor, neperpeB HaAH 06pa3oBaHHE OKHCJAEHHOR NAEHKH Ha
NoBepXHOCTH apMaTypsl (B MeCTax H3foMa cTepiHel, Hafl-
NHJEHHLIX HOXKOBKOM, mepeKasieHHas CTajib HMEET KpPYMHO-
3CPHHCTYIO CTPYKTYpY); HaJjieT KONOTH M CaXXH Ha oG6Ha-
JenHo#t apmaTtype.

Ecnu samwmtHeifi cnoit 6eTOHa oTKafbiBaeTcst MpPH Mo-
CTYKMBaHHH MOJIOTKOM B Npoliecce 00c/Iel0BaHKA, CUHTAIOT,
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4YTO OH BHIMOJHHJ (YHKUHH 3alHTH apMaTypbl OT  OrHfl.
[Ipn sTom cTencHp mporpeBa apMaTypH OLEHHBAT MO
TOJIUKHE 3aLIHTHOrO CJIoA 6eTOHa, AAHTENBHOCTH OrHEBOroO
BO3AEHCTBHS, NPHBENEHHOTO K CTaHAApPTHOMY TeMIlepaTyp-
IIOMY pPeXXHMy, € y49eToM ycsioBHit oborpeBa (pumc. 21).
[IporpeB apMaTypnl mo cedeHuio NMAMT (OAHOCTOPONHHE
oborpeB) 3aBHCHT B OCHOBHOM OT OCEBOTO pPacCTOSIHMS a
(Tabn. 9) ¥ B MeHblUEfi CTeMeHH OT TOAIUMHH MJAHTH A K
AHameTpa apMmartypHoro crepXHsi da. OceBoe paccTosiHHe
(rnybuHa 3aneraHWs apMmaTypbl) — 3TO PacCTOAHHE MO HOp-
MaJli MEIKAY NMOBEePXHOCThbI0O 6ETOHA 3JeMEHTa K OCbIO ap-
matypel: a=06-40,5d,, roe § — TosllKHA 32IUMTHOTO ¢Jlos

OeToHA.

9, TemmepaTypa narpesa apMaTyphl B IJIHTAX
npH ogHocTopoHHem oborpese

1100 ] 1 ¢ 900 ] 880 | 820 800 ) 750 700 | 640
1150 | 1%, 950 | 930 | 870 | 850 | 800 | 750 | 700
1180 (1 8 980 | 9601 920! 9001 850 ] 8001 750

Mpumeyannc: 1> (15—2) a; 6eTon Ha rPAHKTHOM 3aMOJHHTEJE.
%

£ o
§31-° narpesa apmatypsi {,4.°C.

5% | o | wl o [ 2] ] 30 | 36| 2| s
0,5 650 & ‘\l 350 | 300 | 270 250 200 150 | 100
1 850 [ (8 | 550 ( 500 ] 440 420 | 370 320{ 250
1,6 950 8 650) 630 520 | 550 | 500 | 450 | 360
2 980 | 85:| 730] 700 | 630 | 600 550 | 500 | 440
3 1050 94% 820 790 | 750 720 | 670 | 620 | 550
4
5
6




10. TemnepaTypa Harpena apmartypn B pebpax njaHT
C WHPHHOMN CeyeHHA 160 mpm npu Tpexcroponrem oborpese

[ P Ta——— TeMncDarypa narpesa cTepus apMaTypul t:. °C. NpH oCCBOM

OFHCBOro BO3- PACCTORNHH N0 UCPTHKaAH 4, MM

achicrenn Tee®

20 [ 25 [ 30 | 40 0 | 100

0,5 450 400 350 250 200 150
1 650 600 550 500 400 350
1,5 750 730 700 630 550 500
2 850 800 750 700 650 600

[Tpumeuvaunsn: . B rabnuue npueenenn 3nauelHa npw 0oCeBOM pac-
CTURAITHH NO rOpH3ONTANN, paBioM 40 MM.
2. beTOH Ha H3BCCTHAKOBOM 3aNOJHHTENE.

Crenenb nporpepa apMaTypul B pe6pax nunt (6asikax)
nokasaHa B Taba. 10.

Ilns KosioHH, cTOoeK, 6anok, sneMeHTOB depM H APYrHX
CTepXHEeBHX KOHCTpyKuUHfi, o6orpeB KOTOPHX NPOHCXOLHT
C AByX H GoJsiee CTOPOH CeueHHs, XapaKTepHLl AByXMepHbIe
TeMnepatypHble nojf. s KpyraelXx H  NPAMOYrOJBHBIX
ceueHui Kene3zp6eTOHHLIX 3JIEMEHTOB TEMMcpaTypll ABYX-
MCPHOrO MNOJIA onpenesifloT no gopmyne

txyt =l —(tec— t.\'it) ( t—ly:t)luc e — L)L (5)

roe f,¢: I, —TEMNEpaTypel OAHOMepHHIX monefl, °C; f ,— Temnepa-

Typa cTangapriioro noMapa 3agaHHo#l pamTenvHocth, °C.

TlpH oueHKe oOCTAaTOYHBIX 3IKCM/IYyaTAaLHOHHHIX KayecTP Keseaobe-
TOHHKIX KOHCTPYKUHIl BAXXKO 3HaTbh H3MCHEHHE CBOMCTB apMaTYpPHHIX CTa-
neit nocne noxapa. Bo BpeMa ocMoTpa 3faHHR, NMOBPEXAECHHOro Of-
HCM, YCTaHaBAHBAIOT CTEMEHb NOBPEXJACHHA apMaTYpPHHIX cTaJeil xene-
306eTONHLIX KOHCTPYKUHA. OTKAOHeHHe CPOICTB CTancii oT NepBOHavanb-
HLX ONpeaensieTCA TeMNepaTypoil NporpeBa cTanH MO CCYEHHID 3I/ICMCH-
Ta: nepexor, neperpes, CHAbHOE HaH cnaboe nospexacuue.

[lepesikennan ctanb YacTHYHO TCPAET MAPOMNOCTh M NOYTH NOJ-
HOCTBIO MNJACTHYCCKHC CBOHCTBAa, BCMEACTPHE 3TOre AaJinneiilice ee Mc-
Ronb3oBaliie B KOHCTPYKUHAX HcBoaMoxwo. [lepexkor apmatypu npu
noXapax BCTPeuaeTcCs lle YacTo: JIHUIL B CJyyae, eClH B Hauan€ HIITCH-
CHBIIOrO OTNEBOTO DoU3AcHCTBHA (npH  Temnepatypax OGoJsice 1400°C)
CTajb orofiMfach, HanpHmep Ha ckJiapax nnactMace, kayuyka. O nepe-
Xore CTaJH CYART NO BHEWINeMY BHAY: ONJAADBJACHHIO H TBepAON XPYNKOoit
nAcCHKe cepoBaTo-cHIlero HMAWM YepHoro umeta. Ilpu mepexkore craap Te-
PAeT npPoUNOCTb, NAACTHYECKHE CBOHCTBE, cNOCOGNOCTh COMPOTHRJIATHLCH
yaapuoit uarpy3ke. JKecseszobetounble KONCTPYKLIM C NCPeXXKewnoil
cTanbi0 cHabno acdopmupylorca, Tlpu neamtamuu na 3zarnb B xonof-
NOM COCTONNHH mepexxkenliasa crasb  Mapkn C1.3 nerko rierca, nog
nAelKoH OKaNHItbl oOpa3yeTcA CCTKA MCAKHX TPl B pacTANYTHX BO-
Jok#ax n pAGb €O CTOPONH CXKAaTHX BOJIOKON apMaTtypHoro oO6pasua.
Bosaeiicteie temnepatyp 1100—1300°C npupojHT K NEperpeBy cTanu,
H3IMCICNHIO €C CTPYKTYPH H CHHIKEHHI0 MeXanHyecKHX CBoficTs,
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ropasexatatiol apuMaTrypHoR <¢TAAM
A-V (obo3uavenHn 6e3 LOTPHXOB) H
TePMHuECEH ynpogseHnofi craanm xnac-
ca AT-V (0603HAYEHHA CO LITPHXAMM)
OT TEMNEPATYPM DOCAe EOHRTANTHOrO
SACKTPOHATpEBA

I — ppemeltnoro CONpPOTHBNENHRA CTa-
K O, 2 — ycnoBnoro npenena yn-

PYrocTH o ;03 3 — yenosioro npesie-

22, HIMeHeRHE TNPOYHOCTH ApPMATYD-
BuX cTAXEA nocae Harpepa H noche-
AYNOIUIEro OXAAMACHHA

] — XOAOAUOTANYTaA WHIKOJICrHpO-
pallitaf  ApPOROJAOKa AHaMmeTpoM §O—

6 MM, R: =600 MIla; 2 — xonoano-
chalwWeNnnas apmatypa nepHoanue-
CKOro npodrHAA  AHEMETPOM 12 MM,
R: =500 MIla; 3 — ropauckaranan

na TCRyuecTH 0 4
»

HIAKONErHpOBaIIN2A crank Khnacca

A-llL, R: =600 MIla; 4— ropaue-
KaTalnam ¢TeAb Knaccos A-I u A-I1
mapiy  C70, Cr.3 m Cr.5, R: =

=240=300 MIlla; 5 — Bhicokonpou-
Man XOAOAWOTANYTAA NPOBOAOKA AHA-

MeTpoM 2—0 oM, R;'=| 800 MIla

Haunb6oaee yacto Ha ap-
MaTypy ene306eTOHHLIX
KONCTPYKUHHA TIpH noxKape
BO3NIEHCTBYIOT TeMmnepary-
pul 200—700°C [9, 21, 27],

BbI3bIBAOILIHC  H3MEHCHHA

€eé MEeXaHHUYCCKHX CBOMCTB
(pnc. 22). TloTepn NpOUHOCTH CTajel B HAarpeToOM cCOCTOR-
HHH ¥ MOCJE OXJAXXAGHHA PpasSHyHbL. 3T0 OODBACHAIOT
TCM, -YTO  Harperas craab, NOJABEpPrilyTas nocre-
NMCHHOMY OXJIaXXACIHHIO, B ONpefesiecHHOH Mepe BoOCCTaliaB-
JHBacT NMPOYHOCTIHLIE CBoicTBa. [opsyeKkaTaHbe CTaau
knacca A-I v A-1l, npuMensieMble ans 06bLIYHBIX Xene3o06e-
TONHBIX KONCTPYKUHH, MPH OXJAAXAEHHH NOJHOCTbIO BOCCTA-
I1apAHBAIOT CBOKO NPOYHOCTb. ¥ TePMHYECKH YNPOYHEHHBLIX
craneil xaacco At-1V, Ar-V, Ar-VI, AT-VII, wucnonssye-
MbIX ANS1 NpegHanpsiXKeHHbIX KOHCTPYKuHH, npH Harpepe
Ruinie 400°C NpoHCXOAHT pe3koe H Heo6paTHMoOe mnocie
OXJIaXKNE€HHAl CHH)XXeHHE TNPOYHOCTHBIX CBOHCTB apmaTypbl
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(pvc. 23). HenoctaThOM TepMHuYeckH YNPOYHEHHHX cTalied
fIBAAICTCA TAKXC BO3MOMXHOC HX pa3ynpouHeliHe MocJe
cBapku [7].

HanGosnbuiee cHHeHHe NPOYHOCTH NMPH HarpeBe HMEKT
BBICOKOMPOYHbIE XOJNIOAHOTAHYTHE CTaJjH, YNpOUYHEHHHe
HakJenoM. XonaonHoo6pab0TaHHHe CTaJlH MPH  Harpese
yTPauMBaloT HakJjen. Temnepatypa, nmpH KOTOpofi  cTaau
TEpAIOT HakKJIeN, 3aBMCHT OT HayafbHOTO YNpoYHEHHMA H
cumxaerca ¢ 400°C npu npepene tekyuectn 550 Mlla no
200°C npu BpemMenHoM conpoTHBjieHHH pa3pusy 1800 MIla,
Harpee cranefi soie 300—350°C cBA3aH ¢ ee peKpucras-
JH3a0uel H BCJENCTBHE 3TOr0 C NOBHILEHHeM MJIacTHYHO-
CTH, CONMPOBOXAAIOUIKMHCH CHHIKEHHEM €€ MPOMHOCTH H
yBesiHyenveM jpedopMauHii MOK3y4YeCTH.

[Tpu HarpeBe xosoanooGpabGoranHo#t craax jmgo 300°C
B HeHf CHHMaIOTCH TOJIbKO BHYTpPEHHHE HanpsikeHHs, o6pa-
3oBaBlunecs: B pe3yabTate Hakjena. Ilocse oxnaxmeHHs
NPOYHOCTb CTaJin COXPaHAETCHA HJAH HaXe BO3pacTaeT IO
CpaBHEHHI0 C HeHarpepabLuefcs.

HaubonbluuMi TeMnepaTypaMH,  COOTBETCTBYIOIUHMH
HayajJy HeoOpaTHMOii MOTepH MPOYHOCTH, AJISl CTAJNH Khac-
coe B-II, B-I u A-III (25I'2C) sBasiorca COOTBETCTBEHHO

300—350; 400 u 600°C.

Hatypuue uccnegoBaHufi »xene3o6eTOHHEIX KOHCTPYKLHA, NOBpeX-
JeIHHX OrHeM, NMOKa3biBaloT, NTO AaMe KpaTKoBpeMeHHOe aeHCTBHE Bbi-
COKHX TEeMnepaTyp BO BpPCMAl No)Kapa BH3LIBaeT 3ilayHTeAbHOe HapacrTa-
HHe naactuyeckux nedopMaumii. Iloteps npeananpsienns Kesesobe-
TOHHBIMH 3JIEMEKTAMH C NpPHMEHEHHeM apMaTypHHX CTaleRl KJaccoB
A-l1llp 1 A-IV npoxcxoaut mocne HarpeBa ao Temnepatyp 450—550°C.
[Tonaywecte HH3KONerupobanHoN cTanu Mapku 30I'2C npH NOCTOAHHKIX
npeaHanpsycenuax 380 MIla nposeaseTcs nps KpaTKOBpPEMEHHOM Ha-
rpese no 200°C. C ysennuenuem Temnepatyphl ot 250 mo 300°C medop-
MauHH Mos3yvyecTH Bo3pactator B 2,2 pasa (mo 1,9-10-3), uto npuso-
AYT K NOJHON NOTepe NpepHanpAKeHHs.

AuajnorHyMa XxapaKTepHCTHKA TeMNepaTypHOl NoOA3yuecTH BBICOKO-
Npoynoit NPoBONOKKH M3 cTajaH Kaacca Bp-1I. C poctoM npeananpaxe-
nug ot 400 po 900 MIla npH noBBlUeHHH TeMnepaTypH oT 245 no
300°C pmedopMauHH non3yyecTH yBenHyHpaoTca ¢ 2,5-10-3 po 5,5-10-3,
YTO BLIZHIBACT MOAHYIO MOTEPIO NPeAHANPAIKEHHS.

HedopMaunn apMaTypHHX cTafnefi, BH3BaHHEIE TeMnepaTypHol noJ-
3yyecTbl0 H CHHX{EHHEM MOLYJIA YNPYrocTH NpH Harpepe, HeoOpaTHMLL
OcTtatounnie geopMaLHH OT CHHXXeHHS Moayns ynpyroctH B 8—10 pas
MeHblle, yeMm nedopMalliH MOJA3YYecTH CTajsH NPH 3aflaHKBIX TeMmnepa-
Typax narpesa. Heofpatnmune pe¢opMauHR apMaTypHhIX CTajieid noc-
Jie orneporo BO3JEACTBHA RABAAIOTCA NPHYHHON NOABJAEHHA OCTATOYIIBIX
nporu6oB jene3oGeTOMNLIX KOHCTPYKUMit. B npeananpsikeHnulx sjemen-
Tax ONY BH3HIBAIOT AONOJHHTENLHO HeoGpPaTHMYIO NOTEPIO JKECTKOCTH,
Fgﬁ)paﬂ NPOHCXOAHT BCAEACTBHE NOTEPH NpelManpAXeHHA B apMaType



B xene3obeToHHBIX KOHCTPYKUHSAX, NOBPEXAEHHHIX Or-
lCM, MCXallHYeCKHe CBOMCTBA apMaTyphl ONpedensiioT MC-
nuiTanseM o0pasLoB Ha paspeiB (ANA KOHCTPYKLMiL apapHii-
noil 30HBI) HAM pacyeToM (AJS1 KOHCTPYKUHA  yuacTkom
CPCAHHX K caabnix nospexaeHuit). Eciu npu obcnenopannu
KOUCTPYKLUH B OMacHOil 30He BO3HHKaeT COMHCHHE B Ka-
yeCTBC ApMAaTYpPHOH CTajH, ¢  XapaKTepHHX  y4acCTKOB
6cpyT npoby AJA yNPOLIEHHOrO HCNLHITaHHA Ha H3rHO KM
nanpasasioT o6pasun Ha HcchaenoBaHne B JabopaTopHio.
JlnA ycTaHoBJieHMS Npefiesia TeKy4YecTH BpEeMEeHHOro Co-
NPOTHBJICHHA M OTHOCHTEJILHOTO YAJHHENHs 06pasun CTajH
ICILITHIBAIOT l1a pacTaiKeHHe (6e3 oO6paboTKH HX MoBepx-
nocreit).

Huorfa xapakTCpHCTHKH apMaTypbl OnpeaessiioT B Npo-
llecce MCMETaUHA }eae300eTOHHBIX KONCTPYKUHA. B 3Tom
ciydae yacth paboyeil apMaTypel ocBoboxznaior ot 6eToHa
H H3 HelNOBpeXAEHHHX YyYacCTKOB H3roTOBJAIOT 06pa3sun
apMaTypHuX cTepxHedl, O6pa3lbl BHPE3aloT HOXOBKOH HAW
ra3obBOil ropesKoi, coOJioflass MEpH N0 IpeAyNpeXACHHIO
HX HarpeBa. M3 aBapHHHBIX KOHCTPYKLUHA C  OTKOJIOTHIM
3alUHTHLIM csioeM OeToHa Oepyr oOpasunt apmaTtyphl, 00-
la)X<enHofi BO BpeMsa OTHeBOrO BO3[eACTBHS.

CranpHas apmatypa He MOXer OHTb AonyuieHa K
AaabHeHwen sSKcmiyaTauun 0Oe3 ycHJEHHS, eCAH MeTasJ,
NOBpEeX<JeHHLIH OrHeM, HMeeT 3HayHTeJIbHHIE AedopMallHH
(BcnyunBaHuA), NepexorH, TPEIIHHH, HAAPHIBH H ApyrHe
BHeluHHe aedpekTH, Haubonee onmaCHHIM CTPYKTYpPHHIM H3-
MEHEHHEGM CTajdH, CnocOGHHM BH3BaThb pa3pylleHHe 3Je-
MEHTOB eJie306€TOHHBIX KOHCTPYKLUHH, AIBJAAETCH NEepexor.

[locne sospeitictBua Temnepatyp 800—1000°C ma mo-
BEPXHOCTH apMaTypHHIX cTajieli AedeKTOB, 3HAaYHTENbHO
BAHAIOLIHX HAa €e MeXaHHYeCKHe CBOHCTBA, He OOHAPYIKH-
paeTcs. CUNTalOT, YTO apMaTYPHYIO CTaJjib, NMOBPEH(LEHHYIO
OrHeM, MNpH OTCYTCTBHH 3HauHTCJAbHHIX pedopMauHi, ne-
PeXoroB, HaApPLIBOB M APYrHX BHAHMHX Ae(eKTOB, MOXHO
JONyCTHTb K JaJsbHeiuieit 3xcnayaTalHH.

9, Onpenenenye CTeNeHH TNOpaXKeHus
3naHMA NOXKapoM

Crenclip NOpaX<e€HHA 3HaHHA 3aBHCHT OT KO3 QHLUHeHTa
noppexxkaeluA (pa3pylueHHs) uacTeil 31aHHS NO 30HAM HH-
TEHCHBIIOCTH OrHEBOTO BO3IeHCTBHA.

KoadpHureHT noBpexxOeHHs 3MaHHS MOXapoM (npHbe-
JEHHbIH KO3(p(HLUHEHT NOBPEXAEHHH CTPOHTENbHHX KOHCT-
pykuuf#t) paccyuTuHBaloT mo ¢opmyne



t¢n=2XK; B,;/1000, (6)

rae K;—o6beM NOBPEKACHKA orlieM OTAEJLHEX KOHCTPyKuHf, Y%
Bi=C;/C — yacnbHbli# BeC CTOHMOCTH MOBPEMACGHHRIX KOHCTPYKTHBMLIX
aneMenToB; C; H € — COOTBETCTBEHHO CTOMMOCTb OAHOIO 3/1EMEHTOB
KONCTPYKLHH H 061Las CTOMMOCTb CTPOHTENLHOH YacTH 3AaHUA.

O6vem nospexwacuus, %, oTAEALHBIX KOHCTPYKLUMH Ofn-
PEACAAIOT IO 3aBHCHMOCTH

K;=XnP,/ (7)

FAe £ — 4HCJO MOBPEXAEHMHHX KOHCTPYKUMA; P; — cTemenb mnoppexfe-
HUS KOHCTPYKUMIi, %; m — UliCho OAHOMMEHHKX KOKCTPYKUMA 3aHHA
A0 noXapa.

CreneHb noBpexAcHHsA 3aanus, %, HaxomaT no ¢opMyJe
Pn=10"2Z}_ K B,. (8)
B 3aBHCHMOCTH OT CTeNneHH NnOoBpeXACHUA 3AaHHA H

Ko3(¢pHUMEHTa NOBPEXKAEHHA CTPOHTENbHBIX KOHCTPYKUHA
OorHeM 3JaHHM NMOAPA3AENSIOT Ha wWecTb rpynn (taba. 11).

11. CreneHu nopaXeHHa 3laHHA, NOBPeXAeHHOr0 NOXapoM

) Ipyunu agannft no cTeflcllH NOpaKeHHA
INapameTpul

0 1 | 2 | a3 4 5

Pn, % 0—5 5—10 | 1030 | 30—50 | 50—85 | 85—100

En; 0,01 0—0,05 |0,05-—0,1 0,1—0,3 0,3—0,5'0,5—-0,85 0,85—1
XFn

B xaxpodt rpynne 3MaHHi BBHIAENAIOT  CJACAyIOLUHE
YYaCTKH: Pa3pyllCHHsl; CHJbHHIX, CpeAlKXx H cnabuix nop-
peXXaeHHH; HEeNOBPEeXIEHHYIO 30HY.

YuacTkH paspywerus XxapaKTepH3yloTcs oOpyuicnyeM
yacted 3AaHHA; pPa3phHIBOM, Pa3fipoOJeHHCM MAH H3JIOMOM
OTACJIbHBIX KOHCTPYKLHi{; HaJHYHeM MpPH3HAKOB,  CBHAe-
TCALCTBYIOLIHX O pa3pylieHHH KOHCTpyKumiH. Ilpuanakm
paspyuwielins yacTeil 3AaHMi TNOApPa3feAsloT Ha fABHLIE,
nabaofaeMule BH3yaJbHO, H KOCBElllHe, OnpefessieMble
¢ noMoulsl0 npubopop. K npHsHakaM SAIBHOro paspylleHHS
XKene300CTOHHBIX KOHCTPYKLUHH OTHOCAT NOTEPI0 YCTOHYM-
BOCTH KOHCTPYKUMH WJIH e€ 3JIeMeHTa, paspylleHue GeroHa
CXKaToil 30HM (OTcJoeliHe JieWaloK, NOABJEHHEe TPEelUHH),
pa3puiB Bceit pabouci#t apMaTypel HAH ee yacTH (6onee
10%), paapywenre 6eToHa y Onop KOHCTPYKLUHMH MO KOCHIM
TpellHHaM, PAacKoJl TOPLOB HJH HapylleHHe  aHKepPOBKH
NMpenHanpsiXeHHHX KOHCTPYKLUHMA,

[Ipu3anakamM#, KOCBEHHO CBHAETEJbCTBYIOIIHMH O pas-



ywcini XKCne3o6eTounbx KONCTPYKUMHE, ABASIOTCH NaJH-
giic OCTaTOYUBLIX NPOrH6GOB, NPCBHIIAOUHX NpPCACAbHO fo-
pyctumbic B 10 B Gosiee pas (Gonee 1/20—1/50 NpOieTa)
i PACKPBHITHC TPElLHIl Ha WIHPHHY Gosiee 5 MM. '

I13| y'laCTKe paapymcn“ﬂ paSJIH'lalOT 30Hy OﬁpylLIQ"“"
i 301y aBapHAHBIX KOHCTPYKUMH. 3ona OOpyIICHHA  ans
pasiibix N0 113a31aYenHIo JIEMEHTOB »e/1e300eTOHHBIX Kou-
CTPYKIK{, HAanpHMep nJHT H 6aJOK, KMeeT  pasjHulbiC
rpaunubl. Tak, B KOINCTPYKUHAX NOXPLITHA 30Ha 06pylLCHHS
pcOPHCTHIX NAHT MOXeT 3HAYHTEJBHO NPEeBHINaThb  30HY
o6pyuwienua Gosiee MacCHBHHX TNpOroHoB: 6anok, ¢epm,
apoK, purejeil. 1o o6 bACHAETCA T€M, YTO NPH OAHIIAKOBOH
pa3pyLUHTECABHOCTH YIO)Kapa COMPOTHBJIEHHE  3JICMCHTOB
HC1C300€TOHHBIX KOHCTPYKLHI OTHEBOMY  BO3IeHCTBHIO
pasnino,

Ha yuyacTkax cuavueix, cpednux u caabovix noBpexuie-
HIlil COCTOAHHE KOHCTPYKLHH Nocjie MoXapa XapaKTepH-
3yCTCHl ofNpeneNeHHbIMH NMPH3HAKaMH B 3aBHCHMOCTH OT HX
HaNPAXKEeHHOrO COCTOSHHS.

OnuuM M3 Takux NpH3HAKOB ABJAIOTCA  OCTaTOYHBIC
npornbul KOHCTPYKUMH. [N OUEHKH CTENEHH MOoparKeHHS
OCTaTOYHbIE TeMIepaTypHble NPorH6b  Xene3o6eTOHHBLIX
RONCTPYKLHIt, NOBpEeXAECHHbIX OrHeM, CpaBHHBAlOT C IpoO-
rN6aMH OT Harpy3oK B HOPMaJbHLIX YCJNOBHAX 3KCIJyaTa-
. HopMaTthBibie mporHGbl 3JeMCHTOB KeNC306CTOHILIX
KOICTPYKUHH NpHBeaeHs! B TabJa. 12.

12. TipepeabHo ponycTumuie Nporu6ul 3xesne3oGeToHHbIX
koHcTpyxkunid (CHull 11-21-75)

KoHeTpyKknad Mponeru, M n':lcp‘:‘fr’:l'g:‘m
OneMeHTR NepeKpuTAfi ¢ peSpHCTHMEA TO- Ho § 200
TONIKAMH K S/IEMEHTH JIeCTHHLL 5—10 25 cm
Gonee 10 Y100
[lepeKpHTHA € NAOCKAMH MNOTOJKaMH H Ho 6 Y200
3NeMEeHTH MNOKPHTHA (KpoMe yKa3aHHHX B 6—7,5 3 cM
i 4) Goxnee 7,5 Yas0
HaBecHule cTeHOBHe NMaHesNH B pacyeTax H3 Ho 6 Y200
JIOCKOCTH 6—7.5 3 c™
Gonee 7,5 aso
DneMeHTH NOKPHWTHA  CeNbCKHX  3[aHHil Ho 6 150
NPOH3BOACTBEHHOrO HasHayeHHA 6—10 4 cM
Gonee 10 Yoso

Mpumeuannn: 1. Ilpesessibie nporuGul NPHNKMAIOT B callTHMETpax
Hau B AOAAX nponera (uanpuMep, Yoo Nposieta).

2. MMpegcavno gonycTHMbie MPOrHGH ANS APYriX KONCTPYKUMil ycTanae-
AHBAIOT MO CREUHAJLHLIM TpeOOBalHAM, HO NPH 3TOM OHH He AOJXKHLI
npeBRIATD /150 Nponeta 6aNOK HAH NAHT H /75 BLJIETA KOHCOXW.



13. Npusnaknu cTenenn nospexaeHns orneM narnGaeMux
H CHATHIX MeNe306eTOHHBIX KOHCTPYKUMi

Coctomime Kouctpykuufii nocne ornecBoro Boyaclicrous

HarubaeMuXx

l CHATHX

PexoMeHRaLKK NO yc-
paHenHo ;onpemne
H

ApapnilHuie KORCTPYNUHH

Haanyue ocraToyHux mpo-
rH6oB KOHCTpYKuM#A, npe-
BLILIZIOLIKX B 0 pa3
npenensuue (Yoo—"s Npo-
Jleta), ¢ o6paszoBaHHeM B
PacTAHYTOR 30He CKBO3MKIX
TPELlHH C IUHpHHOH pac-
KPuTHA 1—5 MM HaH ¢
NPH3HAKaMH  pa3pyLUeHHA
CHaTOf 30HH SNEeMEeHTa;
HaJIHYHe Ype3IMepHHX Tpe-
UMM B 6eTOoHe OT TJIaBHHIX
PacTArHPAIOLIHX HanpaXe-
HHA, TPellHH B OMNOPHLIX
y3JlaXx HJAH TPELIHH, nepe-
CeKaIoUIHX 30HY aHKepoB-
KH paCTAHMYTOH apMaTypH;
CKRO3Hoe B3pLiBoOGpasHoe
pa3pylueHHe GeTOHa TOH-
KOCTEHHHIX KOHCTPYKLUHR,
HanpyMep NONOK nauenen,
peOPHCTHIX TIAKT, B3PHIBO-
ob6pasHoe paspyluieHye HAH
cnensl orHeBofi 5po3un Ge-
TOHAa MACCHBHHX CeYyeHHHA
Ha raybuny Gonee 20 MM,
norepAa ycTofiyHBOCTH mno-
JIOXKEHHA SJIeMEHTa: TFOpH-
30HTaNbHHA BLIrKé Gonee
1],y IpONETa; meneHue K3-
ru6aeMOro sneMeHTa Ha
oTaeabHue¢ ONOKK NO Bep-
THKaNR K TrOPH3OHTaNH;
pPa3pLiBH apMaTypHHX
cTepXcHel, mepex<or ¥ BH-
NVUHBaHHEe apMaTYpH; TH-
¥esauie NMOBPEXKNEHHA TIO-
RepxHocTHoro ciaon BeroHa
OTHEBBHIM BO3AeficTBHeM
(3pyk Gerowa rayxofi, ay-
6uno nerko BOubaerca B
Getrod Ha raybuny 10—
20 MM): noteps cuensneHnn
apMatypu ¢ GeTOHOM y
KOHIOB 9SneMeHTa uian Go-
nee '/, nmponera B ero ce-
peaHwe:  NepexaJHBaHHe
6eTOHa TOHKOCTEHHLIX ce-
yenut mnonok, nauened,

60

Tlorepa ycrofiunBocTH
CXAToro 3JieMeHTa; Ha-
AHYHE  Pa3spYLIEKHHX
YYacTKOB KOHCTPYKLUHA;
pPa3phiBH  apMaTYpPHHX
cTep)XueH HAH HX nepe-
Xor: BuNyuHBaHHe 6o-
nee 50% cxaroit apma-
‘TYPH; cJeabl OrHeBOR
SDO3HH HJH B3PBIBOOG-
pa3Hor0  pa3pyuleHHs
GetoHa Ha rayOnuny Go-
nee 30 MM B MaccHB-
HEIX CEeYeHHAX HAK 06-
pa3oBaHMe  CHBO3HBIX
orbepcTHii (Gonec 20%
naowanr c6o0pHOro se-
MEHT2 B MOJKax MNaHe-
nei); HapyleHHe cuen-
JeHun apmatypu c Ge-
TOHOM MO BCEMY NepH-
MeTpPy CeueHMf; OTNa-
n2aHHe 3aIHTHOro CNof
GeToHa B Hauane Orue-
Boro boageficTeHA H
neperpeB  apMaTypH;
A3NOMbl KOHCOJIefi KO-
JNoHH; ofpuiB pacTAHy-
TOR apMaTypH B KOM-
consx; paspyueHHe
SNEMEHTOB COCTaBHBIX
H pelieTyaThX KOJNOHH

Orpanutb 30HY aBa-
PHitHLIX  KOHCTPYK-
umil, YCTaHOBHTB
BpEeMEeHHHEe Kpenae-
Hust, pa3obpatb He-
npHroaHLie AN BOC-
CTaHOBNEHHA 3NE€MeH-
THl, NIPHBECTH B HC-
X0oAuoe NONOXCHHE
BOCCTaHaBHBAEMLIe
SJEMEHTH, BLINpa-
BHTb H  YCHJHTB
KOHCTPYKUHH  pac-
yeTHLIMH oboiiMamMA-
3aMEeHKTb HenpHrop-
Hble ANf AajbHeR-
el 3SKCNAyaTallHK
KOHCTPYKLUHH HOBLI=
MH



Npodornenue

Cocronie Kouerpykuufit nocae ornecsoro nogcficronn

HargBaeMux

caThixX

PexoMenaaumK no yc-
paHenHio  nospexae
HUA

crenok 6anok; paspyuie-
jHe 3/CMCHTOB  pelueTya-
THX KONCTPYKUHil (6anok,

bepm)

KOHCTPYKUHH C TAMENNMH NOBPEMACHHAMH

I1aniune octatounoro npo-|

rinba cTaTHYCCKN oOnpeae-
AMMOTO  3JICMENTa, NPeBH-
wawomero B 2—4 pa3sa
NPCILEaAbHO AONYCTHMUI
ANA NENOBpPEXKAENHBIX KOH-
CTPYKUHH; HaJH4YHe CHJb-
Ho packpuThHXx (Gonee
1 MM) HOpMasblHX Tpe-
i, NPOXOARAIUHX B CXKa-
TYIO 30Hy snemMenTa; MecT-
nue ray6okue noepexae-
nHA cXatoft 30HH; o6pa-
30DaNHE KOCHX TPeLlHH;
nporpes GeToHa ceveHHA
3NeMeHTa N0 KPHTHYECKOR
TCMNepaTypu (500—

Haanune cKBO3HLIX Tpe-
uiK ¢ uHpHNoil  pac-
KPWTHA A0 | MM; Bu-
nyunsaune a0 30%
cXKartoil apMaTypu;
OuicTpoe OTCAaHBalIME
3awuTioro cnon Gero-
na Ha raybuny OGonee
30 MM nNpH  JleTKOM
NPOCTYKHBAHHH MOJIOT-
KOM; MPH YyRape 3BYK
6etora rayxom; 3yOH-
a0 nerko BOHBaeTca B
6cTOH na ray6uny 10—
20 mM; Geton noasep-
Wen B3pHBOOOPa3HOMY
pa3pylleHHI0O Ha no-

600°C) na Beanunuy Gonee|BepXHOCTH MaCCHBHBIX

OCCBOFO PaCCTOAHHA; CHH-
XeluHe npourocTH 6eToHa
OT nporpesa B CXaTof 30-
He fAApa CeYeHHA CBHillie

50% nepsonauaabnoft; 06-|sepcTHii,

KOHCTPYKUHMIt (pHrenen,
6anok) Ha  rayGuny
20—30 MM uan obpa-
30BaHHe CKBO3HLIX OT-
COCTaBAAIO-

pylleHHe 3aUHTHOro chof|uiux Menee 20% nao-

feToHa BO BpeMs OrHeBOro(waan c6opHOro

no3neficTBHSA;
NPOAOJNIbHHIX TPEUIHH 3a-
wHTHOrO caoa GetoHa B
Yriax CeueHRA SJIEMEeHTa;

ane-.

nosiBneHHe|menta (NOJIOK, naHe-

neil); CHHXXeHHe mnpoy-
HocTH OeTOHa OT npo-
rpesa B fAdpe CeyeHHA

nepeKkanusamHe apMmatypbijno 50% nepBoHauanb-
H CHRXeHHe ee NMPOYHOCTR HOI'I; CHJABHO H3MEeHeH

Ha 50% u Gonee; 3y6uno,|yger Getowa OT BO3-
YCTaHOBJIEHHOE TEepNeHAH-!neliCTBHA TemMnepartyvp
KYASPHO NOBEPXHOCTH Sne- (01- 6aenHO-ceporo oOT-
MeHTa, NMPH yAape NOrpy-|rexwka ao Genoro)

waetrcAa B 6eToH Ha ray-
6uny 5—I10 MM, nospex-
neHuut orHeM 6eToH Kpo-
WIHTCA W OCWINaeTcs, 3BYK
rayxofi; o6pazoBaHHe Tpe-
KK B CTHKax  vacteft
3MeMenATa: B MeCTax Coefn-
HeHAA MOJOK TNawenefl c
NpOAOCABHKMH H TONepey-
HBIMH pebpaMH)

Orpanuth 3ony no-

BPEXACIINX  KOH-
CTPYKUIHII, YyCTaNo-
BHTH BpeMcellnne
Kpenaeuist; BuApa-
BHTL H  YCHJIHTD
NCMCHTII  pacyer-

HLMH OGOHMAaMH



flpodoamerune

Coctonime konerpykuufl nocae orncBoro noaclicrnus

PexoMeHRAUKK nO yc-

aHECIHIO noBpe
HaruGaeMux | CHATHIX d Hufl i
KOMCTPYXUHWH CO CPEAHHMH NOBPEIKACHHAMMH

Ocrarounuii nporu® cra-|[Tosepxnocts  GeroHa| BoccTanoBHTL no-
THYECKH onpeaenHMOoro [3/1eMCHTOB NOKPLHTa| BpelkAeHHHE 3Jc-
SAEMEHTa li¢ NPeBLIAET|yacTOW CETKOW HCraAy-| MeHTH  MECTHHIN
npeaesbHO  AIONYCTHMOrO|GOKHX TeMnepaTypMo-| KOHCTPYKTHBHLIMH
(cM. Tabn. 12); nporpes|ycamoumnx  TpewuH;| oGofimamM, BoOCTa-

cxatoft 30HLI ceuyeHHA sJe-
MeHTa [0 KpHTHueckoft
TeMnepaTyphl (500—
600°C) Ha BenHYHRY He
Gonee TONLHHW 3aLIHT-
HOro chosi GeTOHa; MeCT-
HL® BAPLBOOGpPa3HLE TO-
BEpPXHOCTHHE pa3pyIleHHR
GeToHa MAacCCHBHHLIX ceye-
HHit Ha rayGHHY He Goaee
20 muM; npn BospeficTBHM
TeMmepartypu uBer GetoMa
H3MeHAETCA OT Ceporo A0
PO30BATOr0 OTTEHKa; NpPH
OnmpefieNeHHH  NPOYHOCTH
Getrona 3y6HAOM HAH Mo-
JIOTKOM OCTAeTCH 3aMer-
Huft cefl Ha MOBEPXHOCTH
sneMerTa

3alMTHWA coil GeToHa
OTKaNbIBA€TCA NPH Npo-
CTYKHBAHHH MOJOTKOM
TONLKO MO YrAaM ceve-
UHA na rayGHuy no
20 MM; MpH onpeaene-
HHH npounocTH Geroma
syOHaoM ocTaercA 3a-
METHLIH cael Ha no-
BepxHocTH GeToHa; OT
BO3/1eliCTBH TeMMnepa-
Typu uBer GeToHa H3-
MEHeH He3HayHTeslbHO
(no po30BaToro OTTEH-
Ka)

HOBHTb 3alUHTHWH
choM GeToHa

KoHCTPYKUHHE co ¢Na6hiMA MOBPERAEHHAMH

OcrarouHoro Temneparyp-
Horo mnpork6a CTATHYECKH
onpefesHMOro  SJEMEHTa
NeT; CXATaf 30Ha CEYCHH:
sjeMeHTa nporpera Ao
KPHTHUeCKOH TeMnepaTypH
(500—600°C) na BenuuHny
He Gonee MOJNOBHHB TOJ-
MUK SALHTHOro cyon Ge-
TOH2; NPH NPOCTYKHBAKHH
3aLIHTHEA cjofl GeTona ¢
TPYAOM OTKaNLBAeTCRA Ha
ray6uny He Gonaee 10 Mm;
uper 6eToHa OT BO3mef-
CTBHfl TeMINEepaTypH H3Me-
HeH He3HAYHTEJIbHO; CETKH
TeMnepaTypHO-YCaAOYHLIX
TPEllHH HAa NOBEPXHOCTH
6eToHa HeT; NpH olpene-
NeHun NpodHocTH GeToMa
sy6HiOM HAY MOJOTKOM
octaetcs HernyOoKHil cnex,
3ByK GeTOKa  3BOHKHHA,
MpH UApaNaHHH OCTAIOTCA
MaJiozaMeTHbie LUTPHXH

62

CocTofikHe noBepXHo-
cTH GeToHa SJEMEHTOB
HC3HAYHTENLHO OTJNHYA-
eTcsl OT KOHCTPYKIHI,
He MNOBpeX[elHWX oOr-
HeM: 3aLIHTHHA choil
6eTOHa OTKaNbLIBaeTCH
MOJIOTKOM € TpYy-
AOM TONBKO MO yrJaam
ceyendss Ha TayOuny
fo 10 MM; NMpH oleHKe
npoynocTH GeToHa 3Yy-
6HAOM OCTaeTCA Heray-
Goxkit cien, 3ByK 3BOM-
KHii, NPH ULapananHH
OCTATCA Masl03aMceT-
Hue WTPHXH

BoccTaHOBHTL  33-
LHTHUHY choi GeTo-
Ha



[To cTCNEHH MOBPCKACHHUA OTHCM CXaTbie 2KeJse306eTon-
i KOUCTPYKUHH NOAPa3ACHAIT MO anajorHH ¢ usrubae-
wuMi aementamu (1a6a. 13).

Ha yuactke cnabbix nOBpeXAeHHIl FBHLIX NpPH3HAKOB
OPa/KCIHA JKENE300eTOHHBIX KOHCTPYKUHH OrHeM BH3yallb-
no MOXCT 6HITH He OOHapy)eHo. Cnabrie  noBpexAEHHR
XapAKTCPH3YIOTCL  JIC3HAYHTE/NBHBIM NPOrpeBOM  YacTH
saunToro cnosi 6erona. I'my6uHy nporpesa (5—10 mm)
/0 KPITHYCCKOH TeMNepaTyphl ONpeAensiioT B Mpouecce
micTpyMcliTanbioro o6cnenosanus. KoneTpykilHH ydactka
cnabbiX TNoppexxAeHHH 3alHTHOro cjos 6eToHa, KakK mpa-
pHJ0, HMCIOT Oosiee 3aKonyelHHe No CpaBHEHHIO C APYrHMH
y4aCTKaMH FNOBEPXHOCTH.

B 3aBHCHMOCTH OT CTeNEHH MOpaMXcHHUAl yYacTefl 3manus
MOXKAPOM Ha3HAualT TpaHHUB YYAacTKOB HoepemOdenusn
KCAC306CTOHHBIX KOHCTPYKUHM oriiem. Ha npakThke rpa-
ML YYaCTKOB MOPaXXCHHUA 3AaHHA ONpeAchsAloT B 3aBH-
CIIMOCTH OT 30HBI OTHCBOTO BO3ACHCTBHA H OTHECTONKOCTH
CTPONTCABLHBEIX KOHCTPYKLUHM.

YY4aCTKH TAXENbIX, CPCAHHX U cAaBBIX NOBpeXJAeHHH
31CMCHTOB CTPOMTENBHbIX KOHCTPYKUHH,  TNOBPCKACHHBIX
orlicM, KaK NpaBHJO, He COBNaAaloT B MmyaHax (paspesax)
31anug. Haxopscr B oAHOfi 30He OrHeBOro BO3AEHCTBHS,
TOHKOCTCHHEIE CeYEelIHA 3JICMCHTOB eJ1e300CTOHHBIX KOH-
CTPYKUHMH noJy4yaloT Gojiee TrXKeNble NOBPEXIeHHA no
CPABIICHHI0O ¢ MAaCCHBHBIMH 3JjieMeHTaMH. Tak, xenesobe-
ToHNble pHreau (6anku, gpepMbl) MOTYT HMETh CpeAHHe HJH
c:1a0uie MOBPCXKACHUS, a peGpHCThIe NJAHTH, ONEpPTHE Ha
3TH DHreau, — TsXKeJble NMOBPEeXAEHHSs1 HAH Aaxe  OHITb
NoANOCTbIO pa3pyLleHHLIMH. ChepoBaTesibHO, FPaHHUL 30H
nopa)KeHus cjeAyeT Ha3HA4yaTb HE MO CTPOMTEJIBHEIM KOH-
CTPYKUHAM 3AaHHA (CTOMKH, MEpeKPHITHA, MOKPHITHA), a
MO COCTOAIIMIO OTAC/BIBLIX 3JIEMCHTOB 3THX KONCTPYKUHi
(pureacit, naHT, NOKPLITHA, NCPCKPBITHA).

Konounul 3panus, HaxoAHBILUICTOCA B OAHOM 301C Oric-
BOrO BO3ACIHCTBHA, TAKKC MOTYT HMETh pPa3JIHYllyiO0 CTemellb
liopaccinst. 1o ob6bAcHAETCA TeM, YTO CTOMKH B 3HAIIMH
YCTaHaBJAMBAIOT C onpeaeneHnblM warom  (ynaJjieHHe oT
oyara no)apa), HeKoTopble CTOMKH MOTyT OniTb pacnoJsio-
JKCHB! MO TpamuilaM 30H HHTCHCHBIIOCTH TMNOXAapa; na oT-
IcAbIbie YMACTKH KOJIOHH BO3MOJXKINO  HCMOCPCACTBCIIHO
roageficTBHe miaMeHH (MecTHasm oOrHepast Harpyaka), KoH-
CONIH KOJIONH MpOTrpeBaloTCsl HMHTCIICHBIICE B Mpouecce Or-
HCBOrO BO3ACIICTBIIA H noBpexaalTcs OoJablie, Yem CTBOJ
koqOHHH. BeJdiesmcTnue 3Toro CTeCrneHb NOBPEXKIACHHA OrHCM
ra)10il Xeac300cToHHOI KONOHHBI  onpcicnsieTCd  HHAH-
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puayaibsHO. [TpH GOJBLUKX TPynmnax KOMOIH, HMEIOUHX OAMs
NaKOBLIE MOBPeXAEHHN, FPAHHLY MopaXenHsl 3THX KOHCT-
PYKUHIA 37aHHA TMpeABapHTCJLHO HAa3HAYalOT MO COCTOAHHK
KOHCOJIeH KOJIOHH.

O6vem JdemonTarxHbix paboT 3aBHCHT OT Pa3MepoB YYacTKOB No-
BpexacHHA. JIeMONTaXy NOAKEKAT MONHOCTHIO Pa3pYILUEHHBE KeNe3lo-
6eTonHbe KOHCTPYKUHMH. ABapHiiHO-BOCCTAHOBHTE/MBNLIE paboTH @
apapuiiniofi 30He BBLINOJAHAIOT Cpa3y e Nocjae NoXapa, YToOw coxpa-
HUTb ente He OGPYWMBIUHECH, HO YrpoxaiolliHe NManeHHeM CTPOMTeNbiibe
KOHCTPYKIMH, a TaKXKe NpefoTBpPaTHTh WX aanbliefilice NOBpeXACHMe,
O7TcpouKka BHINOSHEHHA 2BAPHIRNO-BOCCTAHOBHTENbLULIX PaGOT MOXKeT NpH-
BECTH K YyBenHueHulo o0bemMa OOpyWeNHA CTPORTENBHHX KOHCTPYKUME,

Ina npopefeHHs HATYPHBIX HCMHTAHHA paspywatoweri Harpyxkoh
JeMONTHPYIOT 3JeMenTh KesesobeTonnbiXx KOHCTpYKUHWH, wauwGoaee mop-
Bep)Kelinble orHeBoMy BoafeficTBHIo. Tak, H3 omHON 30NBI NOPaXEHHs
302HNA AN HCMBITANHA OTGHPAIOT H AEMOHTHPYIOT B NEPBYIO OYepelb
cGopuble kene3zo6eTONHNEe NAHTH NOKPHITHA (NEepeKpLITHA), a 3aTeM pH-
renn (Gankw, depMu). Ina MCULITaHHA JNEMONTHPYIOT He MeHee HABYX
06P2a3loB-3/IeMEHTOB. YUYAaCcTKH JEMOHTaXa BHIGHPAOT B 3aBHCHMOCTH
ot uenefi ucnuTanuA. TIpy 3TOM YUHTHBAIOT, YTO Jierde NeMOHTHpPOBATL
KpaitiHe 3/eMeHTH KOHCTPYKUMH H SJeMeHTH! Ha rpaMulle 30HH o6py
IIEHHA W+ aBAPHAHON (nochie pacyncTKH 3aBanos). Pa3abopka Meriee,
OTHCCTOAIKUX KOMCTPYKUHMI NJAHT NOKPHITHA (NEpPeKpHITHA) Ha YyYacTKax)
CHABLHOTO H CpefHero MOpajKeHHusi NMPHBOAHT K SKOHOMHYECKH Heonpap-
A2HHOMY YPeNHUEHHI0 06beMa NEMOHTaXHHX PaGOT MACCHBHHX JKene-
306eTOHHKX KOHCTPYKUHIT nokpuTHA (Ganok, ¢epm). B Takux caywasx:
HIHOTA2 NEMOHTHPYIOT PHreJH TNOKPHTHA, HMEKNHe TOoAbKO ciabuie no-
BPCKACHHA 3aUIHTHOTO C€nof GetoHa. JTO MpHBOAMT K pocTy ©O6beMa
BOCCTAHOBHTENILHHX PabOT H YBeJHYHBaeT HX CTOHMOCTD.

OT cTeneHH mMopa)<KeHHA 30aHUS OrHeM 3aBHCHT yuiepO
oT noxapa. Ilpy NOAHOM YHHUTOXXEHHH CTPOHTENbIIBIX
KOHCTPYKIHit ornieM (oOpylmieHHH) mMaTepHaabnbIf yiuep6
onpezeasior no GanaHcoBoli cTouMOoCTH 3naHus. B cnyuae
YaCTHYHOro MOBPEXACHHA 3NHaHHA NOXapoM yllepl olleHH-
BalOT CTOHMOCTBIO €r0 PeMoIITa U BOCCTAHOBJEHHSl. B 3Tom
clyyae MaTepHanbHbIA yulep6 OPHCHTHPOBOYHO MOACYHTHI-
BaloT Ha OCHOBE AANHHIX NPOIEHTHOrO COOTHOLICHHA MNO-
BPEXIEHHBIX CTPOHTCABHBLIX KOHCTPYKIHA H HX yaesabhoil
NCPBONAYANLHOA CTOHMOCTH.

Martepuanbubiit yilep6 oT noxapa B 3nanuu (NOBpex-
JEeHHA CTPOHTENIbHBIX KOHCTPYKUHM) BLIUHCAAIOT no dop-
MyJe

yK=§I'ICn (9)
rne C — nepBoONayanbias cTouMoOCTh 0GBeKTa Ha ek noxapa. pyoé.

"pHMEp 4. Onpene:urrb CTENMEHb NopaxXKeiA anamiAg I MaTepHanb-
Hufi yuep6 oT noxapa, NPOHCIMEAUIErOo B UEXE OKHCACHNA NPONABO1-
CTBa KanpoaakTama. 3aaHHe mByxstaxnoe (puc. 24), BucoTa 3Taxa
6 M, nocTpoeHo 3 cGOpHOro xenesoletona.

Homem-:.na'rypa yacrei 303aHHA H NeppOHauanbHas CTOHWMOCTD cTpo-

HTCABIILIX KOHCTPYKumii npuBcnena v taGa. 14. Crencnn noppexxacuus
yacTed 30aHHA NPHHATA B COOTBETCTBHH C aKTOM OCMOTPa CTpoHTesb
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HUX KOHCTPYKLHH mocae NOXapa; AJR Hecywminx Xeae3o6eTOHHHX KOH-
CTPYKUH — no panubiM Taba. 15.

Pewenne Buuncanm o6wyo cMeTHYl0 CTOHMOCTB CTPOMTElib-
HuX paGor npn kKo3dduunente ke =1,23:

C = 1,23-115 000 = 141 450 py6.

Haiinem o6beM nOBpe:XICHHMA HECYLUHX JKENe300eTOHHLIX KOWCTPYK-
UM NO AaMHeM HaTypHOro ocMoTpa (raba. 15). Pesyabrat 3anmwem
B Taba. 14.

OnpengeanM crenenp nobpexieKHA 3aannuA no ¢opmyne (8) B co-
OTBETCTBHK C AdHMHMY Tabn. 14.

Pn=0,01[100.7,84+75(1,7+8,7+6,8+1,5)+
+50-1,3 4 31,32-13,5 + 30-7;1 -+ 28,75-3,2 +
+25 (18,3 +2,2)] = 0,01.3500 = 35 %.

ITpu 35Y% noBpekAEHHN KOHCTPYKUWil 3JlaHHe OTHOCAT K TpeTbeH
cTeneHy nopaeHns, KoagduuueHT nopaxenus 0,35.
PaccuntaeM MaTepnanbhuit ywep6 no crpoutennHoli yacTi 3aaHms

no dopmyne (9)
¥, == 0,35- 141 450 == 49 508 py6.



14. Hcxonune nanHbie BNA OPHEHTHPOBOYHOH OLCHKR
MaTepHanbLHOro yuep6a no CTpoHTeNLHbIM KOHCTPYKUHAM 3AAHHR

INepeonauann- [Yaeanuwii pee | O6beM NOBPCK-
HaA CTOHMOCTL, CTOHMOCTH 3JC- JACHHUSA 9.']BMeH
C‘- . Py0. Mchta B; Ta K,
CreHul ¥ neperOpOAKH M3 5080 7.8
KHpNHYa
Bopota H npepH 2000 1,7
MeTannoKOHCTPYKUHH 10 000 8,7
Okna {merannnyeckue pamul) 7800 6.8
Pamur BopoT, cBA3H 1750 1o
JlecTuHum 1450 1,3 50
[ManT NOKpHTHA U nepekpu-| 15600 13,5 31,32
THA
Konounn kapkaca 8120 7.1 30**
PHresn Hecyltero Kapkaca 3700 3,2 28,70%*
Monw 21 000 18,3 } 95
CtenoBLIE MaHe H 2500 22
dynnaMeHTH W MX  XHMuye-| 32000 278 —
CKaf 3alUHTa
HUTtoro C=115000 100 355

* 3HayHTCAbHLIC NOBPCKACHHA KaMCHHLIX KOUCTPYKuHil (cTen u mepero-
POAOK H3 KHPNHYa) MPOM3OWJH BCJAEACTBHC B3pLIBA, NPCAUICCTBYIOLICTO
noxapy.

** Naukue 0 NOBPeXACHHH )XKeje300CTONHLIX KOHCTPYKUMII HeCYLIero
KapKaca aganua npusciern no 1aba, 15.

15. Pacuer o6bema nospexAeHHA OrHeM XeneloGeToHHEX 9JEMEHTOB
Hecyllero KapKkaca 3nanns

YHCAO SNEMeHTOB n; €O  CTCNCNbIo 0O6veM no-
Becero nospexaennn P, . % BPCAKACHHA
s
Tr?:n ana- |50 (va-| 30 |s (cna-‘o (nop-| eyt K Iz
puii- |xenpie)| (CPCA- | Gue) | Manb- %
msc) ne) Hhie)
IanTnt 110 14 22 27 27 20 31,32
Kononuw 32 3 9 6 6 8 30
Purenw 24 3 5 4 4 8 28,75

ITpusmeuannsg: 1. Crenenbp nospexaeliiss ene30GeTOHIHX 3JeMeH-
TOB NPHUIATA NO pe3yJsibTaTaM HATYPHOrO OCBHACTC/LCTNORANHSA.

2. Pacuer oGheMa MORpeKAeNHs TPYNM KOAOMU, PHreneli H mANT BHMNOJ-
nen no $opmyae (7):

Ko (100:14 +50.22 4 30-
K (100-3 + 50-9 + 30-6
Kp = (100-3 + 50-5 + 30-4

27 4-5:27)/ 110 =
+ 5-6)/32 == 30%;
+5-4)/24 = 28,75%.



0. Ixkonomuyeckan sddexTuBHOCTDL
AHE/IPEHHNA Pe3YJIbTATOB
TeXHHYEeCKOro O0O0CJeNoBAHHA 3XKaHMH

K pa3bopke noBpexXACHHBIX OrHEM XEJC300€TOHIIbIX
KONCTPYKUMIT 3JanHA MpHCTYNAKT NocJje  TLATeAbNOro
JKONOMHYCCKOrO allaJii3a BapHalTOB BOCCTalIOBJICHHS 31a-
uus, OClOBUKIMH KpHTEpHMAIMH npH BhiOOpe BapHalTa AB-
JASIIOTCA CHHXKEeHHe CTOMMOCTH BOCCTAHOBHTEJbHBIX pabor
1 COKpAalllCHHEC CPOKOB BOCCTAHOBJICHHA.

B 3aBHCHMOCTH OT CTENeHH nopaxieHusa o6BCKTa MoXa-
poM MoryT OLITh NMPHIATH CAEeAYIOUIMe BAPHAHTLI TCXIIHYEC-
KX pcClUeHHH no BoccTaHoBlennwo 3aanui: 1) nemontax
BceX JKeJie306eToHNbX KOHNCTPYKUHH, MOBPCIKACHUBIX OrlieM
(cHoc 3maHuf), H 3aMeHa HX HOBBIMH; 2) BOCCTAHOBJICHHE
KOHCTPYKUHI € 4YacTHYHBIM JACMOHTaXOM 3JleMeHTOB Hecy-
[lero Kapkaca; 3) BOCCTaHOBMElHe XeJyie306eTOHHBIX Kol-
CTPYKUHH, UMeolHX Pa3IHUHYI0 CTelelib MNOBPEKACHHA
(6e3 neMoHTaXa (peMOHT, YCHJIeHHe).

Ha cragun paspa6GoTKM njaHa  BOCCT2UIOBHTCJBHBIX
paboT ANA COCTaBAEHHA TEXHHKO-3KOHOMIIYCCKHX OOOCHO-
sauuii (T30) 3a 3TajoH NPUHHUMAIOT CMCTHYI0O CTOMMOCTD
o6beKkTa (MO 3aMeHsieMBIM CTPOHTENbHBIM KOHCTPYKLHSM).
O6uiyio (6a30Byi0) CTOMMOCTL O6BEKTa ONpEAENAOT Mo
CMETC MAH YKpYNHEHHHIM CMeTHHM Hopmam. [Ipu paspa-
O60TKC NpPOCKTa BOCCTAaHOBJIEHMS 3JlaHMAl BCE  BapHAHTH
CpaBHHBAIOT MO MPHBCAEHHBIM 3aTPaTaM H roAOBOMY 3KOHO-
vMHueckomy 3pdexkty. CpaBHHBaemMble BapHAHTH JIOJIXKHEI
ObITb NpHBCACHBI B CONOCTaBHMBII BHA no ob6bemy pabor;
MOMLLHOCTH MPOHM3BOJCTBCHHOH NJolaiH; ILCHAM HA CTPOH-
TCJIbIIEIE MATEpHAJBl H MPOH3BOACTBY paboT B 3aBHCHMOCTH
OT paiolla CTPOHTEJLCTBA.

OCHOBHBIMH HCXOANBLIMH JAHHLIMH IJIA OnpeaefieHins
TEXHHKO-9KOHOMHYECKHX MOKa3aTeJscii NMpoeKTa BOCCTAHOR-
JIeHHA SABAAIOTCA:

1) 3aksoueHHe MO pe3ayabTaTaM TexiHueckoro obcheno-
BaHHSl CTPOMTENbHLIX KOHCTPYKUH#H 3AaHHA; 2) TEXHHKO-
9KOHOMHYECKHC MOKAa3aTCAH H XapakTepuCTHKa ob6beKra:
cMeTHast C¢TOMMOCTb, NMPOH3BOACTBCHHAA MOLUHOCTb, CTOH-
MOCTb NPOAYKLUHH, NAOLIAAb, CPOKH BOCCTalIOBJIEHHS, YCJI0-
BHA 3KCAJyaTallk¥ 3AaHHA ¥ T. N.; 3) npeABapHTesbHaRA
olellKa MaTepHanabiioro yuiepo6a.

K OCHOBHLIM 3KOHOMHYECKHM MOKa3aTeisiM BapHalTa
DOCCTAHOBJIEHHAI 3AalHA OTHOCAT MNpHBeJcNNble 3aTpaThl
Ha HM3roTOBJEHHC HJH BOCCTAHOBJCHHC (C Y4€TOM TPaHC-
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MOPTHPOBKH O CTPOHTENbHON NJOLIAAKH) H BO3BeAE€HHE
CTPOHTENBIBLIX KOHCTPYKUHMA, KamnHTaJbllhi€ BJIOXKEHHS.

[IpuBenenHsle 3aTpaTel Ha H3roTOBJIEHHE (BOCCTAHOB.
JIeHHe) CTPOMTEJIbHHX KOHCTPYKUHH onpemensoT Mo ¢op-
myJe

Iy = Cxl + Ell KK[-
rae Cui — ce6ecTONMOCTD  ©AHHHLUN  KOUCTPYKUHH no i-My BapHaHTy
BOCCTaHOBNeNHR, Eg— HOpMATHBILH KOMPPHUHEHT  IKOHOMHYECKOH
3¢ GCKTHBHOCTH KANHTAaNBHHX BJoMKeHHH, paBunii 0,15; Ky — yaAenb.
HLC KanHTaAblikie DJOXKellHA B MpoH3BOACTBEHNLIE (hOllJll.nl Ha H3roTos-
nenHe  KOHCTPYKUMH.

[IpuBencHHHE 3aTpaTHl MO BO3BEAEHHIO KOHCTPYKUHHA
HAa CTPOHTENbIIOR NJolIaAKe |PACCUYHTRIBAKOT CJAERYIOLIHM
obpasom:

1ot = Cyt + Ey Ky,
rae Cai — ce6ecTOMMOCTh BO3BeLENHA (MOHTaXa) CTPOHTeNbHbIX KOH-
CTpYKI.lHl'( (583 yueta CTOHMOCTH HX HSFOTOB.HGIIHR); Kesi — Kanuranb-
Hbhl€ BJIOXXKEHHA B TMNPOH3IBOINCTEREHHBIE qJOHnlal CTPOHTEJLHBIX opramH-
sanui.

Ce6eCTONMOCTE BOCCTAHOBJIEHHA CTPOMTEJNBHBIX KOHCT-
pyKuHfi Ha 06beKTe BKJIOYaeT NMPAMHBE 3aTpaThl H HaKJafA-
Hhie pacxoabl. B mpAMble 3aTpaThl BXOAAT CTOMMOCTbL Mare-
pHaJioB, 3apaboTHasi ninata palouHx, pacXOAnl Ha 3KCIIIy-
aTauHio MallHH M MexaHusmoB. Bce BHAN npsaMHX 3aTpaT
NPHHHMAKIOT MO YKPYNHEeHHeIM cMeTHbIM Hopmam (YCH).
Haknaaxele  pacxolbl, 3aBHCAIHE OT TPYAOEMKOCTH,
npuuuMalT paBubMH 0,6 py6. Ha 1 vyen.-gH; 3aBH-
cAallHe OT 3apaboTHOM mnaaThl —B pa3Mepe 15% ce
CYMMBL.

Kanuraabhsie BioxeHus K; Bkawouaior: 1) sarpatnl
B [IPOH3BOACTBEHHBIC (OHAL MO OTPACAAM AJA CTPOHTEJb-
HBIX OpraHH3auuifi H ANA  NPOH3BOACTBA KOHCTPYKIMIA,
2) 3aTpaTH Ha HayyHbI€ MCCJe10BAHUSA, NPOEKTHLIE, ONMBbITHO-
KOHCTPYKTOPCKHE H 3KCNepTHHe paboTnl; 3) 3aTpaThl Ha
o6opynoBaHHe (OnpefesAIOT NO AaHHBLIM cneuu¢HKauHH
H npefcKkypanToB na oSopyaoBaHHe).

[IpHBeficHHLle 3aTPaThl MO pacCMaTPHBaeMbIM BapHaH-
TaM ONpenesifiOT CpaBHEHHEM BapHaHTOB.

Bapnant 1 npenycMaTpHBaeT LEMOHTaX BCeX MOBPEK-
JICHNBIX OTHEM JKeJe300eTOHHBIX KOHCTPYKUMH H MOHTaX
IIOBHIX. 3aTpaThl Ha 3aMeHy CTPOKTEJbHHIX KOHCTPYKIHH
BKJIIOYAIOT OTNYCKHYIO CTOMMOCTb K€JIe300eTOHHLIX KOH-
crpykuuft C,, 3aTpaTe Ha HccnenoBaHHA  (HCNIBITAHHA)
KOHCTPYKUul Ky, MatepuaJsibHHA yulep6 B pesyabTaTe moJi-
HOrMO AEMOHTAXa MOBPEXHEHHbIX KOHCTPYKUHH, BKJIOYan
CTOHMOCTb Hay4YHO-HCCJIELOBATEJbCKHX H ONMBITHO-KOHCTPYK-
TOPCKHX paboT ¥:
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nml=c}+ K4y

3arpaThl Ha MONTaX H BO3BEACHHC CTPOMUTEJBHEIX KOII-
CTPYKIHI CKJAALIBAIOTCH H3 CeGECTOMMOCTH CTPOHTEJBIIO-

MONTaXIBIX  paboT mo  neMoutaxy Cay H  MONTaXy
C'sy CTPOMTENBHBIX KOHCTPYKUHA (6e3 CTOMMOCTH CaMHX
KOICTPYKIUMIT) M KanutaJblibie 3aTpaTel 11a e€IHHILY CTPOH-
TCAbIIO-MONTAXKNHX paboT Ke:

n:: e ClllM -+ Cl!m + E" KC'

BapuaHt 2 npenmycMaTpHBaeT BOCCTAaHOBJIEHHE MOBpeX-
ACHIBIX CTPOHMTEJBLHBIX KONCTPYKUHMH C YaCTHYHBIM ACMOII-
TAXOM 3JIEMCIITOB Hecyllero Kapkaca. 3aTpaTH lla 4acCTHY-
HYI0O 3aMCHY K BOCCTAlIOBJIEHHE CTPOHTEJBHBIX KOHCTPYKUHi
BKJIIOYAIOT CTOHMOCTb 3aMEHSIGMBbIX KONUCTPYKUHA Mo oOT-
nycknoi uene C?%; ceGecToMMOCTh MaTepHaJloB Ha Boccra-
HOBACHIHe NOBPeXKAeHHBX KOHCTpykumit C25; 3aTpathl Ha
nccacfopanHe nochacacTBHit noxapa K% MatepHaJbHHI
viiep6 B pC3yALTATC MOBpPEKACHHA OrliiCM  CTPOHTEJBHBIX

- o
KOHCTPYKUNH V!
m=C+C2+K:4+¥2,

3aTpaThl Ha CTPOMTEJbIO-MOHTaXIIbic PaboTH  BKJK-
YalT CTOHMOCTbL paboT MO AeMONTaXy YacTH CTPOHTEJbHBIX
KOHCTPYKUHH C2znm; CTOHMOCTL MOHTaXa HOBBHIX KOHCTPYK-
unit C%yy; ceGecToHMOCTh paGoT MO BOCCTANOBJCIHIO 3Aa-
nNHA 06e3 CTOMMOCTH CTPOMTEJILHHIX KONCTPYKuMit CZgp;
KanHTaJbHKLIC BJIOXKCHHUS B TNpPOH3BOACTBCIHHEIE  GOHABI
CTPOHTENbHBIX OpraHu3aunii Ky:

m=c2, +Ci,+C2 + E K.

Bapuant 3 npegycMaTpHBaeT BOCCTAaHOBNEHHE (Hcnpas-
JleHHe) HeCYLUHX H OrpakJaroluux CTPOUTENbIbIX KOHCTPYK-
Ui, TIOBpPEeXIEeHHbIX orHeM. 3aTpaThl lla  HCNpaBJieHHEe
CTPOHMTENBHbIX KOICTPYKUHAA BKJOYAlOT  €ce6CCTOMMOCTb
MaTepHaJioB (6cTOHAa M apMaTypbl), HCMOJBL3YEMHIX TNpH

BOCCTaHOBJIeNHH o6bekTa Co: 3aTpaThi Ha HCCJIENOBAllHe
H HCIBbITAllHE CTPOMTENbHBIX KOHCTPYKuMii K3, Kanuranib-
lble BJIOXEHHA B MPOH3OACTBEHHLIC (OIALI B CTPOUTEJNbCTBE

Ky:
ﬂg = Cg + K:l;l + E|| KK.

3aTpaThl Ha CTPONTEJLNO-MOUTaX{HLIC paboThl MO BOC-
CTaloOBJIEHHIO (HCIpaBJEHHIO) KOHCTPYKILHI CKJaobiBaIOTCA
M3 ce6CCTOMMOCTH paboT no BoccTaHoBJicHHI0O o6beKTa 6c3
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CTOHMOCTH CTPOHTCALILIX KOHCTPYKUHIT C3,, H KamHTaIbLilbiX
BJOKEHHH 11a CAHItHILY CTPOHTENbHO-MONTaXublx pabor Ke:

3 == Co, + Eu K.

HaunGonbwyio skonomuio obecrneuHpacT papilant € Ha-
HMEHbIUHMI MpuBefieHHbIMH 3aTtpaTamil. OcloBlUYyWO 4acTb
rofloBOro 3XoOHOMHYecKkoro 3¢dekTa B 3aBHCHMOCTH OT 00b-
CMa pa60'r MO0 BOCCTANOBJICHHIO 34aHHf ONpPCACHAAIOT no
dopmyae

In=UM+M)o— (T4 )£ 3)F,,.
rae @ — KospPHuieHT H3aMelenHA Cpoka cay:KOW noBoit (Hcnpabiel-
uoft) KOMCTPYKUHMH; JF5 — 3KOHOMHA (HMAH YOGUWTKH) TNpH SKCMAYaTauHH
KOUCTPYKUMH; Fo:n — miowanb 3ouM 312%uA, BOCCTANABNHBaeMOR no-
cne noxapa, Mm%, [ u Il — cpasunBacmulie BapHaNTH.

ODKOHOMHYECKHIt apderT oT GYNKUHONKHPOBANHA 3AaHHA
3a NCPHOA AOCPOYIIOro BBOAA Jg PACCYHTHIBAIOT B 3aBHCH-
MOCTH OT CTOMMOCTH & ocnosunsix ¢OILIOB, HOCPOUIIO BBC-
AeHHBX B HNEHCTBHE, COKpalleHHs cpokop 71— Ty cTpoM-
TCAbCTBA [0 BapHaHTaM:

3¢ =E, @ (T, — Tyy).

I nuTeabHOCTs BOCCTAHOBJICHHA 3AallHiT MO BapHaHTaM
T: (roaul) npsAMo nponopiiloHaJibHa cMeTHOoll CTONMOCTH
pabot C; u oOpaTuo nponopunoHanbia ronoBofi BLIpaGoTKe
Ha oanoro paboycro B; u 4ncay pabounx N, 3aHATHIX
I1a CTPOMTCJALHO-MONTaXHbLIX paborax:

T; =C;i(B; N;).
nomuuecknii 3pQPexkT no crTponuTesLHOII Ya-

11. TMopanok odopmaennna NOKYMEHTAUHH
Nno pe3yjbTaTaM TeXHHYeCKOro obcnenoBaHus

Jlnst nposeicniisi onepaTHBHOTO H A€TasNbHOro obciieno-
BanHA DPYKOBOAHTE b NPEANPHATHA, HA KOTOPOM MpPOH3OLIeN
MOXKap, COCTABASICT CNCUIAJbHOC TEXHHUCCKOE 3anauiie HiH
BBLIIIOCHT MICLMeEINIOe NOCTAHOBJACINC O la3iaycuiil CTPOH-
TCJABHOI 3KCNCPTH3IHL

OcnoBanncyM aaa obcacniopania Cay)Kar 3afiBKH aAMH-
nicTpaliin B icpMceHnoii popme na cneuuansbnoMm 0.aHke
opranusanun. B 3asBke ykaswiBaloT aapec oprainiaiu,
MCCTO TIO’Kapa, THM, ha3naycitic 1 OCIOBIILIC CTPOHTCAbILIC
KOHCTPYKUHHK 3aHHuA, OOILHC CBeleHHA O noxape (AnHTeJsb-
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HOCTh, PaspylIHTCALHASA CHJa), €ro NMOCJAeACTBHA (CTeneHb
nopaxXenus 3jallks, pa3amep ydacTKa Ppa3pyluelnHs CTPOH-
TEJbHLIX KOHCTPYKuUin). B nHcbMe-3asiBke PYKOBOAKTEJID
06bekTa aact rapantii o6 onsate pabor 1O TCXNHUCCKOMY
oOcacaoBanuio.

B saBucumocTH OT Xxapaktepa H 06LCMa TCXIHUCCKOrO
o0CACHOBANNA JOKYMEHTAIUIIO NOAPA3ACAAIOT A TP BHAaA:
PCKOTIIOCLLHPOBOUHYIO, ONCPATHBIYIO H 3aKJIOUHTCIALUYIO.
PeKorHoCuHpOBOUNYIO AOKYMCIITALHIO COCTABJARIOT B IIpO-
iccce NMpoBeeHUA MpeABapHTEJILHOrO OCMOTpPa, ONepaTHB-
1Iyl0 — NPH NIpOBeneIiiH onepaTuslioro o0clenoBalHs, 3a-
KJAIOYHTeJILHYIO — Mo  pe3yJsbTaTaM Aeta.vlioro obcicnoba-
IHSL.

PexornocunpoBodHas HOKYMEHTalMfl COCTOHT H3  OIH-
caHuA (aKTa) obliero COCTOSIHHA 3JlalHA MOCJC MoXapa
Il 33aKJIOHEHHR C OPHCHTHPOBOYHOH OLEHKOH CTEMCHH ero
nospex<acHHA. Ha npakTHke 3TH maTcpHaabl uacto obbe-
ANHSIIOT B OAMH AOKyMelT, COCTaBJAfieMblil IocJjic mnpeasa-
pHUTENILHOrO OCMOTpa, — akT 06c¢ae10Banns obllero cocTosi-
A CTPOHTEJbNbLIX KOHCTPYKUHH 31aHHS, MOBPCXKACIHOrO
MOXapoM.

OucHky 0611ero cocTOSHHA 3AaNHA AAIOT MO pC3yJbTa-
TaM MPEABAPHTEABHOrO OCMOTpPa, KOTOpblii OQOpPMIAAIOT
aKTOM. AKT OCMOTpa COCTOMT, KaK NPaBHJO, H3 TPeX YacTei:
BBOAHOH, OMNHCATEJNBHO# H 3aKJIOUHTE/NbHOH.

B BBOAHOI YaCTH yKa3HBaIOT: AaTy H MeCTO COCTaBJie-
HHA aKTa;, (aMMJIHH H JAOMXKHOCTH YYaCTHHKOB OCMOTpA;
oclloBaHii¢ AJIA NPOH3BOACTBa OCMOTpPa (pacnopsikcitue,
MpHKa3 pyKoeoauTeas); OOGLCKT OCMOTpa, Cro  Toulloe
MCCTOIIAXOX)CICHHEe; BPCMA liauasa H OKOHUAHMA OCMOTPA;
YCJOBHSI, B KOTOPLIX NMPOH3BOAMJCA OCMOTp (morosa, TCM-
nepaTypa BO3LyXa, OCBEllleHMC H T. 1),

OmucaTenbilag 4yacTh aKTa COACPXMHT: oOIyI0 apxH-
TCKTYPHO-CTPOHTEJIbHYO XapaKTepHCTHKY 34allia; Aalinbie
O COCTOSIHHI YacTeil 37a1HA M CTPOHTCJbHBIX KOHCTPYKILHI
no 30HaM nopaxenus (B Neppylio oucpelb B odyare nopa-
JKCHHA H Ha ydacTKaX oOpylueHHA), a Tak¥C O COCTOSIIHH
TEXHOJIOTHYECKOro H JApyroro obopynoBaHHf, pacrnoioxeil-
HOrO Ha MOBPeMAEHHHIX OTrHECM CTPOUTEJNIBHLIX KOHCTPYK-
UHAX. |

B 3akniounTesbHOM 4YacTH aKTa OCMOTpa YKa3biBaloT
Mepbl Ge3domacHOCTH nNpH npebGhIBaHHH JI0OAell B MecTax
o6pYylLEeHHA KOHCTPYKIHH, 3aBaJsiOB, 3aBHCaHHIl NOBPEXIeH-
X MJAH Pa3pyLUEHHBIX KOHCTPYKUMH;  KOHCTPYKTHBIEIC
MCPONPHATHA TNO BPEMEHHOMY YCHJEHNIO MpeaaBapHHHLIX



KONCTPYKUH#A; y4YacTKH 3JaHHf, MOAJeXKallHe AEMOHTaXy
H MecTa pa3paboTKH 3aBajiOB CTPOHTEJbHbLIX KOHCTPYKUHH
yacTH 3aauns H aBapHiiHbie KOHCTPYKUHH, NOAJCIKALLHe
3aMCHC; MCpPONPHATHA TI0O BOCCTAHOBJICHHIO KOHCTPYKUHH
3flaHHA; NpeABapHTesiblibie BADHAHTLI YCHJEHUs kene306e-
TOHHBLIX KOHCTPYKLUHMH; pacnpcfenenHe paboTr no CTpPou-
TEJbHLIM  OPraHH3alUHAM-COMCTIONNHTENAM; KOICTPYKLMHH
3flaHHA, NPHroAlibie AJA JaJibHeHIlelf 3KCnJyaTaluHH;, pa-
6GoTbl, NOAJIEXKALMe BHMNOJHCHHIO CTPOHTEJIbHBIM 3KCHEPTOM,

B akre obuiero cocTosHHs 3AaHHMA,  NOBpPEXJAEHHOTO
NoXKapoM, OroBapHBaloT coctaB paboT, TpebylouwMx najb-
Heitluero ytoyncHus. IIpy 3TOoM HameualT mMecta BTOPHY-
Horo obcnemoBaliHa nmocne pa3paboTKH yuyacTkoB oOpyuie-
HHA H 3aBaJioB.

B 3akmiounTe/IbHOIl YacTH aKTa OMHCHLBAKOT MpPEeAMETH,
JeTaNH CTPOMTENbHBLIX KOHCTPYKUHH, HOKYMENTHl, H3DbATbIE
NpH OCMOTpe 3faHHs, cnocobnl ynakOBKH H MecTa HX Xpa-
HEeHHS.

Onucatenbnasgs H 3aKJIOYHTEAbHASI YACTH aKTa OCMOTpa
Moryt 6biTb o6beAUHCHLI. AKT NOANMHCHIBAIOT BCC  YJIEHDI
MccTHOIi koMHuccHn. Ecan mo kakomy-n116o0 Bonpocy KOMHC-
CHSl lle NPHXOAHT K eJHHOMY MHeHHIO, YJaCTHHKH OCMOTpa
3anuchiBaloT ocoboe MHelme (3aMeyaHus). AKT yTBepxkpaceT
pyKoBoAilTENb, I1a3l1aYHBLUNA MECTHYIO KOMHCCHIO, B TpeX-
JAHEBNHI CpOK.

B npouecce npoeeficHHA NpeABapHTEJAbBHOIO OCMOTPA
3Aallufl CTPOHTEJILHBLI SKCNepT MPH 11eo6XOAHMOCTH NpH-
BJeKkaeT K pabore mpeactaBHTeseil MpoekTHO# (HayyHO#)
OpraHH3alUMH, ABJAAIOLLERCS aBTOpOM TIpoeKTa  3JanHs
(cTpoHTEesIbLHBIX KOHCTPYKUHii1), 3aBOAOB eJse306CTOHNEIX
H3fleJIHii, HAa KOTOPLIX H3rOTOBJICHB KONCTPYKLUHH, HCMbITa-
TeAbHLIX mnoxapubix nabopatophi. Ilocae npenpapuTesb-
HOrO OCMOTpPA 3KCMEPT COBMECTHO ¢ HHMH pa3pabaTbiBaeT
TeXHHYecKoe 3ajanHe (puc. 20). B Hem yka3biBaioT o6beM,
CPOKH M 0COOCHHOCTH mpoBeflelina paboT, cpok mpencTae-
JICHHSl npeABapuTenbHoro 3akJiouvenus. Takoe TexHuuec-
Koc 3ajJlaHHe MoXXeT ObiThb BbIIaHO Ha BECb KOMMJAEKC HC-
ciAcAooBalHi, BKNlo4Yas H paboTel no aAetajbHoMy obcraeno-
BanHio 3naHus. OAHako 3apadee TPyAHO MpeABHACTb BCC
HcobxonHMble paboTel, NO3TOMY 3KCNCPT  COBMCCTIO C
aIMHHHCTPalMCH o061eKTa COCTaBJfAeT KpaTKyio nporpawm-
My paboT, B KOTOpolt YKa3blBae€TCA ULeJib W 3alayH NpOBC-
ACHHA 3KCMCPTH3LI, MJAallHpyeMble pe3yJibTaTh HCCJeA0Ba-
HHH, OCHOBamHe ANA 3aKJIOuYeHHs joroBopa, oOOCHOBallHe
HOBM3HLI H OCHOBIILIX NMPEeHMYLIECTB TCXIHYCCKOrO peLIeHHs
0 BOCCTANOBJCHHIO CTPOHTCJBHBIX KONCTPYKUHH 342HHM,
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T3 ong 0KO

33 MNo| (TAN

25. TlopAAOX COCTABACHHA onepaTHEHOR TexmuuecHofl HAoxymMeHTapHA

o0 — ocuopanuc anyx obGcacxacBanin; T3 — TexnHueckoe 3aganve; 33 — 3ame-
K2 IKCHOPTA Na TPORCACHIC NOATUTOLNTCABLIBIX Bador: KITP — kpaTtHaf nporpam-
ua paGor no TexumucckoMmy oGenesonann; ON10 — ocMOTp O4ara MNOp2)XXEHHRA
(npoTokon ocmorpa); OKO — ocBHACTCALCTBOBAIlME KOHCTPYKUHA B 3oHe oOpYy-
meituR; MIO — matepHanu  npeapapiutenbioro ocMorpa; TAIT — TexnHueckHi
akT (onmcanHe) o noxape; 13 — ppeisapuTentHOe 3AKMIOYEHNE MO TEXHHYCCKOMY
COCTORHHIO KONCTPYKINT 3aa)N5 NOCAe NOMapa

nayyHoe H NpaKTH4YECKOC 3HaycHHe Pe3yJbTaTOB HCCaefo-
BallHSl MOCJE/ICTBHI noxapa. K nmporpaMMe nmpHKJafbIBaloT
KaJeHAapnulli mnJjan INpOBCACHHMA 3KCNepTHHIX paboT H
npeABapHTELIILI pacyeT 3KOHOMHYECKOH 3¢p¢eKTHBHOCTH
NPpH BOCCTaNOBJICHHH 3JaliHA nO InpeanaraéMblM BapHaH-
TaM. ITy nporpaMMy TaKXXC COrJacOBLIBRIOT C aAMHUHHCT-
pauueit o6bCKTa, Ifa KOTOPOM NPOH3OLLUEJ NOXap, H Tpea-
CTaBJAIOT HAa YTBCPXXAEHHE PYKOBOAHTENAM  3KCNepTHOR
opraii3aumH,

B npouecce cocransieHHs TNpPOrpaMMel HCCaeAOBaHHA
IKenepT odopMASACT MHChbMelylo 3afiBKy Ha OpraHH3alHio
NnoAroToBUTENbLIBIX paboT, B cocTaB KOTOPHIX BXOAAT:

MOArOTOBKA TCXNHYECKOH AOKyMEHTAaUHH Mo saauuio (pa-
GouHe UYCPTCIKH apPXMTEKTYpPHOM YacTH 3flaHHA, UYepTEKH
XKeJe3o6eTONHBIX H MeTaJlIHYeCKHX KOHCTPYKUHA, macnop-
Ta Ha Xxejc3obetoniibie H3MeNHA, HCMOJHHTENbHAA [OKY-
MEHTAUHfl TNO BO3BEAEHHIO 3[aHHA); MaTepHaJIoB HcCJefo-
BaHHf O pa3pyLUHTEJLHOCTH OrHEBOro BO3fleficCTBHA Ha CTPO-
HTEJLHBLIC KONCTPYKLHH 1O YYacTKaM 3[auHsl, BHINOJHEHHOTO
CNelHaNHCTaMH TOXKapHOH oXpailbl CTAaTHYECKOro H TeMme-
paTyplioro pacueToB, NPOBEACHNIEIX NMPOEKTHOH OpraHu3alH-
efi, ¢ yKasaHMeM pacYCTHHIX CXém Harpy3oK, apMHpPOBaMHA
Keneao6eTOHHbIX KOHCTPYKUHA H T. I; nepeyHsi NOBPeIKAEH-
HLIX KOICTPYKUHiI, MOANEIKAUIHX AEMOHTaXy, C LUeJbld HX
TOCAEAYIOIICTO HCMLITANHS H CTPOHTENbHBIX KOHCTDYKIHH,
M3 KOTOPLIX MpeAnojaraercsl H3BbATh 06pa3Ubl MaTepHaloOB
xenesoberona (Ctaan H OcTona) ans  nabGoOpaTOPHBLIX HC-
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npoBefeHHe ¢otorpadpHYeCKOH H reoficaHYeCKoH Che.
MOK B COOTBETCTBHH C TpebGOBaHHAMH aKTa npeABapHTEp.
HOTO OCMOTpa, PaGoT MO MapKHpOBKe OCell M PAAOB KOJIOHY,
pPacloJIOXEHHBIX B ouare MOpPaXeHHA H Ha NpPHJEramoLlny
yyacTKax 3[aHHf;

MOArOTOBKAa MNOAMOCTell, JIECTHUIL H APYTrHX NPHCNOCOE.
JIeHH#1, pa3bopKa 3aBaJjioB IJf NMPOBEAEHHS HAaTYPHOIO Oc-
BHIETE/IbCTBOBAHHSI CTPOHMTEJILHBIX KOHCTPYKUHA NO 30HaM
nopaxeHHx.

K onepaTHBHOM TeXHHYECKON NOKYMEHTaLUHH OTHOCATCH
TaKxe MaTtepHanabl 06 OCMOTpe yacTeil 3aHHA M HATYPHOM
OCBHIETENbCTBOBAHHH CTPOHTENLILIX KOHCTPYKUMHA B 30Hax
nopaxkeHusi (B nepBylo odepeAb OOPYLIHBIUMXCA H aBapHii-
HEIX 3JIeMEeHTOB). 30HBl MOpaj)KeHHs ONpefeNsloT H yTOu-
HAIOT NO AaHHLIM OMHCAaHHA MOXapa, COCTaBJEHHOro npen-
CTaBUTCJIAMH TOCYAapCTBEHHOro NOXapHOro Haaaopa. Eciu
aKT O MoXKape He AaeT MOJIHOH KapTHHBI 00 OrHeBOM BO3-
AENCTBHH Ha 4acTH 3MaHHA MM OTAeJIbHHE KOHCTPYKUHH,
COCTaBJAIOT TeXHHYECKMHi aKT O mnoxKape,

TexHuuyeckuil akT o NoXape COCTABMASIOT KaK NOMOJIHE-
HHe K akTy (ONHMCAHHIO) O MoOXape, COCTaBJEHHOMY ToOCy-
NapCTBEHHBLIM MOMAapHHIM Haf30pOM, HJAH CaMOCTOATEJNLHO
(npH OTCYTCTBHMH aKTa rocrnoX<Haisopa). TexXHHYECKHH aKT
O noX<ape COCTaBJAIOT C LEABbI0 HcenepopaHua: 1) npouec-
COB Pa3BHTHA NOXKapa; 2) ycJOBHH; cnocobCTBYIOLIHX pac-
NpPOCTpalleHHIO OTHA N0 3/1aHHI0, CTPOHTEJIbHEIM KOHCTPYKUH-
aM; 3) ocobBeHHOCTEH MOBefleHHA CTPOMTENbHLIX XKenesobe-
TOHHBIX KOHCTPYKUMIT 3aHHA B YCJIOBHAX OTHEBOro BO3Aefi-
CTBHA; 4) COCTOSIHHA >KeJleao6eTOHHBIX KOHCTPYKUHH noc-
Jie mox<apa; 5) yulep6a, MPpHYHHEHHOro0 NOXapoM, NO Yac-
TAM 3[aHHA H €ro KOHCTPYKLHAM.

B TexnnyeckoM akKTe O noXape HeoOXOOAMMO ONHCATb
o6CTaHOBKY Ha MeCTe MOXapa A0 €ro BO3HHKHOBEHHS, yKa-
33aTh OrHEBYH Harpy3ky Ha CTPOMTeJIbHHEe KOHCTPYKIIHH,
MecTO I1aHboJieeé HHTEHCHBHOro ropeHHs (o4yar moxapa).

OnucanHe o6CTaHOBKH, CJAOXKHBUIEHACA Ha 0O6BCKTe 10
BO3HHKHOBEHHA NOXapa, BKJIOYAeT aHaJH3 apXHTEKTYpHo-
KOHCTPYKTHBHOM H TNMOXapHO-TeXHHYECKOM XapaKTepHCTHKH
3[aHHA; HaJIHYHe, KOJHYECTBO, XapaKTep, COCTOAAHHE H pa3-
MellleHHe roployelt 3arpy3kH Ha Yy4YaCcTKaX HHTEHCHBHOTO
ropeHus; oCO6EHHOCTH TE€XHOJIOIHH NMPOH3BOACTBEHHOrO Mpo-
lecca, NMOXapHYK ONACHOCTL CHIPBA.

Texnnyeckuii akT 0 noxkape COCTaBAAIT NO TaKoM cxe-
Me:

obliHe AaMHHE — alpec, HaHMEHOBaHHE H BeOMCTBEH-
Has TpHHAZNEKHOCTb OO6beKTa, maTa MOCTPOKH, HOMep
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ApoeKTa, AaTa H BpeMA BO3HHKHOBEHMS noXapa (aBapuH,
3aropanus);

Ila3HayeHHe 3flaHHA (MOMELUEHHA), XapaKTep NMPOH3BOA-
cTBEHHOTO MpOUECCa; KOJHYECTBO H BHA FOPIOYHX MaTepHa-
J08, YCJIOBHA HX XpaHEHHAl H FOPEHHS NPH NoXKape;

CTPOHTEJIbHBlE H KOHCTPYKTHBHbIE OCOOEHHOCTH 3AaHHfA
HAN COOPYIKCHMS; HaJIHUHe CHCTEM NPOTHBOMOXXApHOro BO-
jociabxeHnss, aBTOMaTHYECKHX YCTpOHCTB OOHapyiKeHHA H
TYLUEHHA TOXKapa;

JlaHHble O pa3BHTHH Noxapa Mo yyacTKaMm 3HaHHA. Ha-
4aNO HHTEHCHBIOrO FOPEHHS,, BpeMA JIOKaJH3allhH M JHK-
BHAAUHH rOpEHHs, NPOACTKHTENLHOCTh OFHEBOIO BO3NEHCT-
BIA 1O 30HAM €ro HHTEHCHBHOCTH, MaKCHMaJibHas TeMIiC-
paTypa cpean! Ioxapa;

AaHHbBle O MOBEJACHHH CTPOHTENbHbLIX KOHCTPYKUHH BO
BPeMA OrHCBOrO BO3MCHCTBHSAl H HX COCTOSIHHH NOCJe NoXa-
pa, 06 ydactkax o6pyLICHHA CTPOHTEJbHBIX KOHCTPYKLHH BO
BPeMA MOXapa H MocJe Hero, ydacTkax aBapHHHBIX KOHCT-
PYKuHii K THAXeJbiXx NoBpexieHHi (omacHas 30Ha), y4acT-
KaX CpefHHX H clabLIX noBpeXXaeHHui;

0OCTOATENLCTBA, CMOCOOGCTBYIOLLHE Pa3BHTHIO MOXKapa,
OOpYLUEHHI0O CTPOMTENbHBIX KOHCTPYKUHH, YBeJIHUeKHIO
ywep6a oT noxapa;

NocNIeACTBHA MNOXKapa Ha 3KCMJAyaTauHOHHBIC KayecTpa
3AaHHi, HX YacTeil H KOHCTPYKTHBHBIX 3JIeMEHTOB,

BbIBOAbI, NPEAJIOKEHHS H peKoMeHAalnHH, OCHOBaHHhE
Ha HcCNCAOBAHHH MOCAEeACTBHA NOXapa Ha CTPOHTENbHbIe
KOHCTPYKLHH.

K cocraBneHHIo TeXHHYeCKOro akTa o noxape MpHBJe-
KaloT CNEeLHAJHCTOB CTPOHTEJNBLHHIX, MPOEKTHHIX OpraHH3a-

UM M moApa3feseHHit MoXapHOH OXpaHHL.

HatypHoe ocBHAeTenbcTBOBaHHE CTPOMTEIBHHX KOHCTPYKUHi, InoO-
BpeXAeNHWX MOXAaPOM, KaK NpaBHoO, COMpOBOXAaercs ¢ororpagupo-
BaHHEM.
dotorpapuH HaKaenBaloT Ha OGyMary H Hymepytor. KaXaufl CHEH-
MOK CHa(0)KaloT MOACHHTE/bHLIM TEKCTOM, KOTOPHA ANOMMEH pacKpuBaThb
copepxanne usobpaxennoro. B TexcTe ykasnbpaiT, K Kakomy nepuoay
BOCCTAHOBJIEHHA 3JaHHA OTHOCHTCHA CHHMOK (MaTa CbHEMKH), TOYKA CHLEM-
ki H ee BHA (o63opuan, ys3aoBas, neransHasn). OpHako ¢oTocheMka
He BCeT4a MOXET OTPa3HTh PacNoJIOXKeHHe ovara noxapa B 3AaHHH,
BIaHMHOE PACNONIOKEHHe OTAE/NbHEIX OOGBEKTOB, CTPOHTE/bHHX KOHCT-
PYKUMiI, HX YacTeil MO 30HaM 3[aHHA, NOAYEPKHYTb OCOGEHHOCTH, CBH-
JeTebCTBYIOIHE O CTeNeHH pa3pylleHHA KOHCTPYKUHH, 3aKOHOMEPHOCTH
pasBHTHA noxapa. B cBA3H c 3THM MaTepHanb OREPAaTHBHOrO obGcJe-
NOBAHHA 3[1aHHA, MOBPEXAEHHOTO MNOXAPOM, HANIOCTPHPYIOT rpaduKa-
MH, NJIaHAMH, CXeMaMH, PHCYHKaMH H T. A,

[To peayabTaTaM OME€paTHBHOTrO OGC/NeNOBAaHHMS 3HAHHA
3KCMEPT BHA2eT NpefBapHTeJNbHOe 3aKfoyeHHe MO TEXHH-
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HYeCKOMY COCTOSIHHIO CTPOHTC/IbIIBIX KONCTPYKUHH, NMOBPEXK-
JeHHbIX orHeM. OHO ConepIXNHT BBeleliMC, APXHTCKTYPHYIO,
KOHCTPYKTHBHYIO, NMOXapHO-TCXHHYCCKYIO H 3KOHOMHYCCKYIO
XapaKTepHCTHKH 3aanHsa. Ha ocnose komnnexcnoro ananu-
32 XapaKTepHCTHK COCTaBJAI0T ofbiuHe BLIBOALI H pa3paba-
THBAlOT PEKOMEeHAaUuHH 1O BOCCTAHOBJCHHIO 3/1aHHA, NOB-
pPeXJeHHOTO MOXKapoM. !

Bo BBeieHHH yKa3blBalOT OCHOBaHHC, LENH H 3a/layH
nposefeHus o6caenoBaHHsA, HCMOJNHKTEACH i AaTy NpoBelie-
HHA HaTypHOrO OCBHAETEJLCTBOBAIIHA CTPONTENBLILIX KOHCT-
PYKUHMit, AaTy MoOapa, COCTaB BbINOJAHENNLIX paborT.

B apxuTeKTYpHOH YacTH 3aKJIoyelHss NpPHBOAAT NO-
3Ta)XHble MJaHBl, XapaKTepubic pa3pe3dbl, CHTyaUHOUHBIE
nnaHb, ¢acain 3aanufA, obliyl0 XxapaKTepHCTHKY NpoeKTa
(cepus, HOMep, NMpOEKTHasi opranH3auHfl).

B KOHCTPYKTHBHOH 4aCTH AalOT NOJIHYI0O XapaKTepHCTH-
Ky CTPOHTENIbHBIX XKejle300eTollliblX KOHCTPYKUHA 31aHHA
(MaTepHanbl, ceueHHs1, apMHpoBanHe, 3alUUTHHIHA cjod Oe-
TOHA), HX (aKTHYECKOe PaACIIOJIOKCHHE (pacKjajKy) H coc-
TOAHHE, pe3yAbTaThl HHCTPYMeHTaAblloro obMepa 3JeMEHTOB
(no martepuaslaMm NpPOTOKOJIA OCMOTpa).

IloxapHo-TexHHYeCKAaA 4acTb COACPKHMT pe3ynbTaThl Hc-
C/IeJOBAHHA OTHEBOM HArpy3KH 11a CTPOHTEJbHblE KOHCTPYK-
LIHH C yKa3aHHeM KaTeropHH NMPOH3BOACTBA MO NOXaPpHOMH
ONacHOCTH, paKTHYeCKOH OrneCTOMKOCTH 3JaHHA, XapakKre-
PHCTHKH TNOXKapHOA OINACHOCTH ropioucii 3arpyskH, AJH-
TEJBHOCTH H HHTEHCHBHOCTH OrueBOro BO3JECHCTBHA B OYa-
re Nnoxkapa M Ha NpHJEralWHX K HeMy yyacTKax, pacnoJo-
MeHHe 3THX yyacTkoB. Jlasee onmncHBAIOT NOBCACIHE CTPOH-
TeNbHEIX KOHCTPYKUHH B YCJOBHSIX OFHCBOYO BO3JEHCT-
BHA (MO 30HaM ero HHTEHCHBHOCTH) M HX COCTOfIHHE mocJe
noxapa. IIpH sTom Kene3zoGeTOHHBE KONICTPYKUHH, HMeEl-
L(HE PaBHYIO CTeneHb MOpa*<eHHs, rPyNNHPYIOT NO Ha3Have-
HHIO (KOJIOHHBI, PHreJH, NJHTHI) H THNaM MNOBPEXACHHA.
I'pynnu KOHCTPYKUHH NOKa3LBalOT Ha IJlaHax H pa3pesax
30aHHA, CBEAEHHA O HHX CBOAAT B TabOJHLLI.

B npenpapHTeabHOe 3aKJioyelHe BIOCAT AaHHbBIE O npor-
peBe ceyeHMil 3JIeMEHTOB, H3MCHEIIHH HX NOIepeyYHHX paas-
MepoB H Ko3¢ddHUHeHTaxX YCJaoBHH pabGoTel MaTepHaJoB
XKeneso6eTOHHLIX KOHCTPYKUHIl. DTH aaHHLie pa3buBaloOT mo
rpynnaM KOHCTPYKUHiH, MMEIOLUHX pa3JjiHYHyl CcTeneHb Imo-
paxeHHH.

SDKOHOMHYeCKasi YacTb BKJIOYaeT pacyeT 3IKOHOMHYeEC-
Koft 5¢¢eKTHBHOCTH INpeaJlaraéMbiX BapHAaHTOB BOCCTaHOB-

JIeHHA 3faHMAl.

76



B BbIBORaX npeaBapuTeslbHOrO 3aKJIOUCHHSI NPHBOAAT
cpaBHeHMe npoeKTHoH, ¢(pakTHyeckoit H TpebGyemoH orHe-
CTOMKOCTH 3JiaHHs, ero yactefi H CTPOHTEJIbHbIX KOHCTDYK-
ILA#; YKa3bIBAIOT rPaHHLBI 30H OTHEBOr0 BO3AEHCTBHA MO HH-
TCHCHBHOCTH M AJIMTEJNIbHOCTH; YTOYHAIOT IPaHHUBl yvacT-
KOB  CTPOHTEeJIbHLIX  KOHCTPYKUHH  34alMA nmo cTe-
CHH nopaXKeHHsA; Pa3OMBAIOT KOHCTPYKUHH MO rpynnam
NOBpeX/IeHHs; AAlI0T peKoMeHAauuu o cnocobax BocCTaHOB-
JICHMA YacTeil 3JaHHA H CTPOHMTENIBHLIX KOHMCTPYKUMA pas-
JIHYHOH CTCNEeHH mMopaeHHus, yKa3biBaloT BHA paloT IpH
ycHieHHH  (peMmoHTe)  3Kene306eTOHHbIX  KOHCTpYKUufi
(MOAroTOBKa  MOBEPXHOCTH  3JIeMEHTOB, TOBPEXAEHHBIX
orheM, HMeWINHX TpewWHHy, BBIKOAL; INpaBKa apMa-
TYPHHIX CTepXKHefi), MOPAAOK TOPKpPETHPOBAHHA, HHDBEHPO-
pallMl H T. I

IlpensaputencHoe 3akJaloueHHe NoANHCHIBAeTCH HCNOJ-
HHTENIAMH HcciiefioBaTeNbcKHX paboT (3kcnmepTHas rpymna)
H COrJlacoBLIBAaeTCA ¢ PYKOBOACTBOM S3KCNEPTHOH opraHH3a-
LLHH.

Hetanohuift ocMOTp 30H nopa)keHHst (0cOGeHHO owara MopaM<eHHs)
C NOCNeAYIOWHM COCTABAEHHEM OTYETHON MOKyMEHTAUHH MNPOBOAHTCA
NOA PYKOBOACTBOM CTPOHTENBHOrO SKCNEpTa B NMPHCYTCTBHH NpeAcTa-
BHTeNIeH aAMHHHCTPaUHH o0bexkTa (HH)XXEHEpPOB-CTPOMTENeHi oTAena Ka-
NHTaAbLHOFO CTPOMTENLCTBA, MPOSKTHOro oTAena H T. N.). Pesynbtath
OCMOTPa 30H mnopa)eHHs OQOPMAAIOT MPOTOKOJIOM, FBJAAIOIIMMCH OC-
NOBHLIM BHAOM OOKYMEHTALMH, (PHKCHPYIOLLHM NOCAEACTBHA MNOXapa.
Ilpn cocTaBsieHHH NPOTOKOJOB Hepeako aonyckaiorca owHOkH. HakGo-
Jlee pacnpocTpaMeHHBIMH owHOKaMH ABASIOTCA cAenyloliHe: He YKasa-
Ha CTeneHbL NOpaM(eNHA >Kene306eTOHHHIX KOHCTPYKUMfi OrHEM MO  MX
BLICOTE, AJHHE H CEYeHHI0; He ONHCAHH CNeuH(HYECKHe MOCNeACTBHA
MoXapa K TeMnepaTypHuifi pe)XHM OrHeBOro BO3LEHCTBMA NO  30HaM
€r0 HHTEHCHBHOCTH, NPHBEAEHO 3aKJIOHEHHe O COCTOAHHH TEXHOJIOTHYe-
ckoro OGOPyHOBaHKf, HTO HE BXOAHT B KOMNETEHUHIO CTPOHTEABHOrO
3KCTEpTa.

CTpyKTypa NpOTOKOJIOB OCMOTPa 30H MNOPAaXEHHA AaHaJoTHYHA
CTPYKTYPE aKTa NpeaBapHTeNbHOrO ob6CnefoBaHHA 3MaHHA M TaKXe co-
CTOMT H3 Tpex wyacTeil: BBOAHOM, ONHCATENbHOH H 3aKMlOUHTE/NbHOR. B
BBOAHON YaCTH yKaswBalwoT ofiiue aanHHe 06 o6bekTe, MECTO H Bpe-
MA npopefieHHA ocMoTpa. B onHcaTenbHOfi YacTH NpOTOKONa NPHBOAAT
ofimyl0 XapaKTepHCTHKY MecTa noxapa. OnucaHHe MPOH3BOAAT noO
ABYM 30HaM: Oval' MOPaMEHHA 3A3aHHA H 30HH NOPaMEHWA, NPHJEralo-
ItHe K ouary.

Onucanxe BeAYT B OfNpefleNIeHHON NOCNEAOBATENbHOCTH: Ha3HAYEHHE
H pasMepHl YYacTKa 3J1aHHA; CTeNeHb H XapaKTep pas3pylueHHA dacTedt
H CTPOMTENBHHIX KOMCTPYKUHAI 3naHuf; OOWIaA XapakTepHCTHKA H CO-
CTOAINHE COXPaHHBIIHXCA KOHCTPYKLHil; C/lefil OrHeBOro BO3AeACTBHA;
HanWuMe, pacnoJioXelHe H XAPAKTeP NOPaEeHHA OrHeM CTPOHTENBHHX
KONCTPYKUHiI, npeaAMeTOB, MAaTepHaloB H O6GOpPYAOBAHHs; BelUECTBEH-
Hble [OKA3aTeAbCTBA, XapaKTepH3ylollHe napaMeTpH OrHesoro Bospedt-
CTBHS.

B onncannn faoT HCYEPNHBAIOLLYID XAPaKTepHCTHKY oGcaeayeMoro
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30aHHA H €ro yacteil, NPHBOAAT Pe3yAbTATH HATYpHLIX H3MepensH, dak.
THYECKOr0 MONOKEHHA YYAaCTKOB MOBPEXAEHHs, HapPYWeHHHX KOHCTPYK-
unfi, HX MarepHanoB, YKa3WBalOT OTKJIOHEHHA 3JEMEHTOB KOHCTPYKUAH
OT MPOEKTHOrO MOSIOXEHHA H Pa3MepoPR; MOJOMEHHe KOHCTPYKUHA Ha
ONOPax, CABHIH, CMELLEHHH H OTKJNOHEHHA MX; XapaKTep pacKpHTRA
TPEllLHH.

B 3aKA104MTENLHON YAaCTH NMPOTOKOAA ONNHCHBAIOT npeAMeThl, CTPOH-
Te/NbHRE KOHCTPYKUHH, HX 3JIEMEHTH €O CJA€aMH NOBPEXKACHHH, H3IBRA-
Thie H3 Oovuara NnopameHH 3faHHA, NpHeMH HX (HKCauKH, cnocobbl yna-
KOBKM; MecTa H OOBEeKTR npoBefleHHOH (OTOCHEMKH, HANHYHE NJIAHOB,
pa3pe3oB, cCXeM H 33pHCOBOK; 3aMeYaMHfl YJIEHOB 3KCnepTHOR rpynnu
(npu HanuyuH ocoboro MHeHHA). [lpoTokon moAnHchBallOT JKUA, BPO-
BO[HBLIHE OCMOTP, YieHW 3KCNEPTHOH FpYyNnNu, NPeACTARHTENH afAMH-
HHCTpauHH 00bekTa, NoxkapHoH oxpaMul. B nporokose ocmoTrpa ouara
NOpaXXeHHA K NPHACTAIOIMX K HeMy Y4JacTKOB 3/1aHHA QHKCHPYIOT TOAb-
KO TEXHHYECKHE Pe3y/NsTaThl OCMOTpa. BLIBOAL, NpeAsOoXeHHA HAH pe-
KOMEHALHH, BHTEKAOLWHEe H3 OCMOTPa, B NMPOTOKOA HE BHOCHT.

K 3akniouHTeJbHON AOKyMEHTalUHH OTHOCATCA pabouas
nporpamMMa MnpoBeleHHA SKCNepTHHIX paboT, aKTH oCBHAE-
TeJIbCTBOBAaHHA MeJle300eTOHHBIX KOHCTPYKUHA; NOBepou-
Hble pacyeThl; MPOeKT MOAroTOBKH HCNBITAaHUSA H NPOTOKOJH
HCIILITAHHA; TeXHHYECKOe 3aKJIOYeHH e,

. B pabouet mporpaMme npoOBeAeHHs SKCIepTH3W YKa-
3LBAlOT 3TanK paboTH H CPOKH HX BbINOJHeHHA. Kaxapif
3Tan COOTBETCTBYET OTHAEJbHOMY, HMEIOLIEMY CaMOCTOSITe b-
Hoe 3HayeHHe BHAY HCCJENOBaHHA: HaTypHOe OCBHIeTeJlb-
CTBOBaHHe, HCMbiTaHMe O6pa3uoB, MaTepHajoB, 3JIeMEHTOB
JKene306eTOHHEIX KOHCTPYKUHt H T. X,

IlpumepHoe comepxxanne stTana paGoyedl MpoOrpaMMul HCHHTaHHA o6-
PasLoB MaTepHaNioB H 3JIEMEHTOB X €1e306eTOHHHX KOHCTPYKUHA CBO-
AKTCA K chaeaywoweMy: 1) onpeseneHre uesed H 3aa¥y  HCNLITAHHA;
2) ot6Op 31€MEHTOB ANA HCNHTAHHA ¥ KPATKOE ONHCaHHe HCNWTHBaeMOf
KOHCTPYKUHH ¢ YyKasaHHeM ocoleHHOCTefi ee COCTOSIHHSA, METOAMKa H
obbeM noBepouMHX pacuetoB; 3) oO0ocHOBaHmke (OnNHCaHWe) NpHHHMae-
MOH METOAMKH HCNLITAHHA, AOMOJHHTE/NbHhie TpPeGOBAHHA K MeTOAaM
ONpefeNeHHA MPOYHOCTH mNepecyweHHoOro 6eToHa H OTOXIKEHHON apMa-
Typhl; 4) NOAroTOBKAa K HCNLTAHHIO; nepeyeHb HeO6XOAHMOro obopy-
JOBaHHA, NMPHOOPOB H HHCTPYMEHTOB, COCTAB HCMLTATENLHOR TIPYNNH,
rpaduk nNpoOM3IBOACTBA HCNMBITaHKA, NOPAAOK NPOBEJEHHA HCNHTAaHHA,
TeXHHKa 06e3onacHOCTH; D) YKasaHHs BH[la NPeACTaBJEHHS MaTEpPHAJOB
H pe3ysbTaTOB HCOLITAHHA, CPOKH MPeACTABAEHHA OTYETHOR NOKyMeH-
Tauul; 6) o6paborKa pesyAbTaTOB HCNHITAHHA H HX OLEHKa.

Pa6ouasn nporpamma posxkHa oTBe4YaTb Tpe6OBaHHAM
TeXHHYEeCKOro 3afaHHs, MO3TOMY €€ COIJIaCOBHIBAKOT C Opra-
HH3alUHeH, No 3aflaHHI0 KOTOPOA NPOHM3BOAAT HCNLITAHHA.

AKT (POTOKON) OCBMIRETENLCTBOBAHMSA XKeJie300eTOHHBIX
KOHCTPYKUHA COREPXKHT CJefyloOlHe pa3fieliH:

ofliHe cBelleHH — BHA JOKYMeHTa (akT HJH NpoTo-
Xo/1), 06beKT noxkapa, coctaB paboyelt KOMHCCHH (3KCmepT-
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Ho# TPynMu), pacnojioxeHHe KOHCTPYKLHH B 3fanuu (ocH,
pslbl), Ha3BaHWe 32BOAA-W3TOTOBHTENH, 3aBOACKOH HOMep
KOHCTPYKUHH, JATh NOXKapa, OCBHIETEJbCTBOBAHHS H COC-
TaBJCHHS aKTa;

NPOeKTHHE JaHHLE — CepHst NpoeKTa, mMapka G6eToHa,
YHCJIO, KJacC ¥ AMaMeTp apMaTyphl B PACTAHYTOH M CXKa-
Tofl 30HaX, KOHTpO/siHpyeMOe NnpelHanpsKeHHe B apMaType,
cnocob HaTAMKEHHA apMaTypHl, KJacC Harpy3kH, KaTeropHs
Tpe6OBaHHNl TPELIHHOCTOMKOCTH, Macca KOHCTPYKLHK;

NaHHHE O TEeXHOJIOTHH W3roTOBJIEHHR — JHdaTa W3roTOB-
JIeHHsA, cocTaB GeToHa, BOAOLEMEHTHOe OTHOLIeHHWE, akTHB-
HOCTb UEMEeHTa, OCafKa KOHYCa, MeJIKHHl 3anoJHHTeNb H
ero XapakTepHCTHKa (BHA, NOpPOAa, KPyMHOCTb MNecKa),
KPYNHH® 3amoOJIHHTeNb ¥ ero CBOWCTBA, NMPOYHOCTb KPyI-
HOFO 3amoJIHHTENA, cnocob ynnoTHeHHs GeTOHa, XapakTe-
PHCTHKa TepMOBJIaXXHOCTHOH 06paBoTKH, TPOYHOCTL 6eto-
Ha mnocse nponapHeaHus (B Bo3pagTe 28 cyT) M Ha aenb 06-
ciiefoBaKHs, cnocob onpenenenHsa NPoyHocTH 6eToHa, dak-
THYeCKasih MaccCa; CTOMMOCTb KONCTPYKUHH; ‘

pPe3yJIbTaTH OCBHAETENbCTBOBAHHS KOHCTPYKUHH — Teo-
MeTPHYEeCKHe pa3Mepbl XapaKTEpPHHX KOHCTPYKUHil, OTKJO-
HeHHE Mo AJHHe, LIMPHHE, BLICOTE, CXEMa pacnoNOMEeHHA
apMaTypbl, pa3MepH 3allHTHOTO ol GETOHAa, CMelleHHe
apMaTypHEIX CTepx(Hefl, CXeMa PpaCIOJIOXKEeHHS 3aKAaAHBIX
peranefi, OTKJOHeHHe HX OT NPOEKTHOrO NOJIOXKEHH#, HC-
KPHBJIEHHAI KOHCTPYKUMH (nporu6, BLIrHO no BepTHKaJK,
BRITHO MO roOpH3OHTalH), COCTOSIHHE apMaTtypH (o6pHiB, H3-

JIOM, OrosneHue, TepMHHYecKoe BHITyYHBaHHe), Mecra mepe-
XKora, neperpeBa H OTHEBOM 3PO3HM CTajH; cocTosHHe OGe-
ToHa (yyacTKH 6eTOHa, NepeKaleHHOro orneM, OTKOJMM, pa-
KOBHHBI, MOBEPXHOCTHHE TpELIHHH), COCTOAIHHE Y3JOB, CO-
YyjleHeHHH KOHCTPYKUHH; MecTopacnoJioXeHWe, war, QJIHHA,
MaKCHMallbHaf LUHPHHA PacKPHTH CKBO3HBIX TPELUHH,
BO3MOXXHEIE NMPHYHHE HX oOpa3oBaHHA; MecTa H3bATHA 06-
pa3suoB apmaTypH H GetoHa AJf JAabopaTOpHBIX HCcleno-
BaHHR,

NMpoekT NOAroTOBKH HCNbITaAHKA BKAIOuaeT pabGoune uep-
TeXH HCMHTATENLHOrO yCTpoficTBa (CTEHAa, OTHeBOH meuw,
PHYAXHOr0 YCTpOHCTBA M T. M.); UePTeXH ONOPHHIX MJo-
UafOK K NpHcnocobrneHufi, nepedeHp MexaHH3IMoB, Heobxo-
OHMHX AJAA HAarpyXeHHR HCNHTATeNbHHX KOHCTPYKUHH;
yepTeXKH TOAMOCTe ANA OCBHMAETENLCTBOBAHHA KOHCTPYK-
UMF B Mpoluecce HCNLITAHWNA, YepTeXH 3aKpernyieHHs npubo-
POB M CHATHS C HHX OTCYETOB, CTPAXOBOYHBIX YCTPONCTB; Be-

JOMOCTb H2 CTPOHTENDbHBIE KOHCTPYKUMH 3/1aHHA, MOAJNEKA-
79



1He ucnbitaiiw, [IpoeKT MOAroToBKH CTellaa M NpHCNOCO6-
JIeHH#i COrJJaCOBHIBAIOT C OrpaHH3allei, KoTopas NpeACTaB-
NAeT CTeHA, BHAENSIET MeXaHHM3Mbl, HCNHTaTeJNbHHE TIpy-
361 H T. [.

B npouecce 3KCnepTH3nl XKese306eTOHHbIX KOHCTPYKLHI,
NoABeprilHXCA OrHEeBOMY BO3[eACTBHIO, NMOBEPOYHBLIE pacue-
TH BBHIMOJIHAIOT BO BCeX CJy4YaAX, B TOM YHCJe: JJIfl OlleH-
KH BJHAHHA NOBpeXAeHHA Ha Hecyliylo COCOGHOCTb, XKECT-
KOCTb, TPELIHHOCTOHKOCTb M OTHeCTOAKOCTb KeJse300€TOH-
HEIX KOHCTPYKuuH. PacyeTH npoH3BOAST AAA  OTAEJNbHOM
KOHCTPYKUHH HJH rpyfnnbl 3JIEMEHTOB ¢ OAHHAKOBOH CTe-
MeHbIO TNOBPEXXACHHS.

JlononHKTeNbHO K OCHOBHOMY AOKYMEHTY MO pe3yabTaTaM HaTyp-
HOr0 OCBHAETENLCTBOBaHHA (aKTY) NMPH HCNHTAHHH 00pasuoOB apMmarTy-
pPH, GeToHa H ene3o6eTOHHBIX KOHCTPYKLHMH COCTaBJAAIOT MPOTOKOJEL
B npouecce HcnbiTaHHA BeAYT 3anMHCH B CNEUHasNbHHX XypHanax. B
NPOTOKOJe TNPOBEpPKH COCTORHHAL 3aLHTHOrO Cn0s GeTOHa YKAasbIBAIOT
NO3HUMI0 apMaTypHoro ctepyHAa no npoekty waH ['OCTy H paamep
3allHTHOrO cnoA 0eToHa no WHPHHE H BHCOTe 3aeMeHTa. HMamepennbe
BeJIHUHHH ONpefefflioT JMJA CTepxKHell NPOAOJABHON 1 TNONMEpPeYHOH ap-
MaTypH H 3anHcHWBaloT B ABe rpadu (npoekTHHe H (aKTHYECKHE).

B npotokone HCNHTAHHA Ha paspnB OTOMJKEHHOH apMaTypH YKa-
3hBAIOT MapKy, KJacC CTanH, BHA HCNBITaTenbHoff MAlUHHKW, €e MOLU-
HOCTb, RATY HCNLITAHHA; Maccy obpasua apMaTypu NEepHOAHYECKOro
npoH/iA, HAYANBLHYIO OAMHY, AHaMeTp H nJuollafb ceueHHs o6pasua,
HayanbHYIO pacyeTHYIO HIJHHY, AJHHY M AHAMETPp Mnocjie paspwea, YCH-
JHS NPH TEKYYeCTH H paspylueHHK obpasila, CKOPOCTb HCMLITAHHA, pe-
3ynbTaThl HCNHITaHHA (npeaea TeKydecTH H BpEMEHIIOe COMpPOTHBJEHHE,
OTHOCHTE/IbHOE YAJIHHEHHE H CYXKEenHe).

B nporokose HcnbiTaHHA Xene3ob6eTOHHOM KOHCTPYKUHK YKashBa-
10T cepuio npoekra, OCT, HaWMenoBanHe 3aBofid, BRINYCTHBIUErO H3-
aenHe, 3aBOACKOA HOMep; AaTH H3roTOBJICHHA, OrHEBOro BO3feHCTBHA H
HCMHTAHHA; MECTO PACMOJNIOMEHHS HCNMHTATEeNbHOro CTeHNA, TeMnepaTypy
BO3AYXa NPH HCNLITAHHH, NMPOrpaMMy H METOAHKY HCMLITaHHA, NMOPAAOK
3arpyMeHHsl KOHCTPYKUHH (AOMKpaTH, WTyyHhie rpysH, npHGOpH HAA
H3MepeHHA nporu6os, pedopmaunii GeToHa M apMaTypH, NpOCKafb3k-
BaHHSl apMATYpH MO TOpLUAM H3fenus, WHPHHY PAaCKPLITHA TPELLHH).
PeaynbTaTH HCMHTaAHHEL CPaBHHPAKOT C MPeAyCMOTPeHHHMH NpPOEKTOM
u [OCT 8829 —77. CpaBHeHHe MOJYYEHHBIX 3HAaueHHIl NMpeACTaBAAIOT
B BHAe Tabaullkl, B KOTOpPYIO BHHOCAT OCHOBHHE napamMerTphl, XapakTe-
pH3yOLHe Xene300eTOHHYI0 KOHCTPYKUHIO, H HX YHCJACHHLIE 3HAYeHHA
(Harpy3ky OT cOGCTBEHHOH MAacchl KOHCTPYKUHH, KOHMTPOJbHbLIE Harpys-
KH NO JKECTKOCTH H TPEWHHOCTOAKOCTH, NporH6 H wWHpNNY pacKpHTHA
TPEeUH NoA KOHTPOJBLHOH Harpyskofi, pacueTHYi0 H paspywamwwyro na-
rpy3xH Ge3 yuyera coOcTBeHHON MaccH; KOS(PHUHEHT 6C3ONacHOCTH ).
B nporokosne yKa3HBawT BHSABJEHHWE B pe3ysabTaTe HCOWTaHHA TMpH-
YHHY paspylieHHA KOHCTPYKUMH, eCJIH OHO NPOH3OIMO, LUHPKHY PacKph-
THA TPeLlHH, OLEHHBAIOT XapakTep paspyweHHs (XpynkHiA HAd naac-
THYECKHit).

BeaoMocTk H3MepeHHA NPH HCMHTAHHH KOHCTPYKUHA  COmepKAT
obwue AaMiLe ¢ YKasauHeM THNOB NpHMeHseMbix NpnGOpoB, NEHH X
neneHHs; TabaMUbN ¢ YKasaNHeM STaNOB 3arpyXeMHR H KX  Xapakrte-
PHCTHK, BPEMEHH OKOHYaHHsS 3arpy:XeHHWA; HArpy3KH Ha oTAeAbHLIC
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26. Moprpox COCTABNCHHA TEXHMTECNOR AONYMERTAOAH K TEXBHIECKOMY 34KXN-
qenH0 (OTIEeTY)

ODO — ocHOBEBHHC AAA HeTAILHOro obcnesoBaiHn; T3 — TeXHHYecKoe 3aflaHHe;
39 — 3asBKa SKCNEpPTa Ha NOAroToPHTeaAbMne pabortel; JTHIT — nporpamma Hce-
CACAOBAIHR NOCNeACTBHR noxapa; PIl1H — paGovaf NPOrPaAMMA HCNETAWHA KOR-
crpykunfi; JTHK — nPoeKT HCNLITaHHM XKene3olCTOUHLIX NOMCTPYKUMA; PHIT —
pesynbTATH MCCNENOBAHHRA nocnencteHR noxsepa; HHP — nayero-Hccneaosa-
TenbckHit paagen orvera; BuP — BRBOAW A PEKOMEHAEBLUHH NO HKCCAEAOBEHHIO NO-
smapa;, HTO — sakniounTenbiuifi HayyHO-TeXHHYECKHR OTYeT (TeXHHYeCKOe 3aK/lo-
yciKe): J — MoTepHann onepatHBHoro o0csenoBaHHA 3AaHHR; 2 — NOBEPOYHME
pacueThl MNCBPEHAEHHBIX KOHCTPYKUHUA; I — BeAOMOCTH HCOBITAHHA KOHCTPYKUHA,
MaTepHanoB H T. mn.; 4 — HccnefoBaMiic MapaMeTpoB OrHeBOro BO3IJERCTBHA; § —
MatepHaanl pa3lnuunuX caymé o6bvexta; 6 — TeXHHYECKHR 8KT O nmowape

OOMKPATH, YCHAHA B PAacyeTHhIX CEYECHHAX; MOKA3aHHA MNpOrkGOMepos,
HHAMKATOPOB, TEH3OMETPOB; LWHPHHY PacCKPHITHA TPELIHH; OTMETKH O
COCTOAHHH KONCTPYKUHH. ITanh 3arpy)XKeHHA COOTBETCTBYIOT KOHTPO/Ib-
HbiM Harpy3akam no o6pa3’oBaHHIO TPELIHH: HOPMATHBHOM, MO JKECTKOCTH,
pacueTHOll, NO NpoYHOCTH NpH Ko3(pduuHeHTax GesonacHoctH 1.4 v 1.6
JUIR NMAACTHYECKOrO0 H XPYNKOro caydyaes paspywenHsa. B taGasue noka-
3aHHR KaXAOro ycraHopjaeHHoro npunGopa npeaycMaTpHBawT TPH TIpa-
¢u: «oTcyeT nNOo NpHGOpY», «pasHOCTb MEMAY OTCUeTaMH», «HapacTaio-
uHA Hror». JIOKYMEHTH OCBHAETEAbCTBOBAHMA H HCNWTAHHA NOANHCH-

BaloT JHUA, NPOBOAHBIUHE 3TH paboTH: 3KcnepT (3KcnepTHas rpynna),
MECTHafi KOMHCCHA.

Ha ocHOBaHHHM NaHHBIX ONEPaTHBHOTO M AETanbHOro o6c¢-
JefOBaHHSl H HCNEITAHHA HECYLIHX Xene306eTOHHHIX KOHCT-
PYKUMfi 30aHHA COCTaBJSAIOT TeXHHYECKoe 3aKMIoYeHHe
MO COCTOSTHHIO 3JlaHHsA, ero yacTeil M 3JIeMEHTOB moOcje Mno-
XKapa.

Texnnueckoe 3akyoueHHe COAEPXKHT BBelleHHe, apXHTeK-
TYPHO-KOHCTPYKTHBHYI0O H MOXaPHO-TEXHHYECKYI0 XapakTe-
PHCTHKH 3[aHHA, NaHHHe O NOCNeACTBHH MOXapa Ha CTPOH-
TeJbHble KOHCTPYKUMH; XapaKTePHCTHKY H COCTOSHHE Kele-
306€TOHHBIX 3JIeMEHTOB, NOABEPrilHXCH OrHeBOMY BO3aedi-
CTBHIO; J@aHHKIE 06 HCMBITAHHH H OCBHAETENBCTBOBAHHH KOH-
CTPYKLHII, NOBEpOYHLIE H TEXHHKO-3KOHOMHUYECKHe PpacyeTH,
BBIBOAL! MO BO3MOXKHOCTH HONMYCKa CTPOHTEJBHHX KOHCT-



PYKUMH K TOBTOPHOH 3KCMJyaTauMH, peKOMEHAAUHH To
BOCCT2HOBJIEHHEIO 3JlaHHA, er0 YacTefi H OTHE/IbHBIX KOMCT-
PYKUui nocne noxapa (puc. 26). Texuuyeckoe aaknoueHne
NOAMHCHIBAET 3KCAEPT (SKCNepTHas rpynna) M yTBepIKAAer
PYKOBOAHTENIb 3KCMEPTHOH OPraHH3aLHH,

FTAABA 2 HCCRENOBAHHE
OTHEBOT'O BO3JLIEACTBHA NOXAPA
HA CTPOHTEJNbHBIE KOHCTPYKUHH 3NAHHA

1. OcHoBube napaMeTpnl noxapa

Hayuenne nocnenctemii OreeBoro BO3AeHCTBHR Ha CTpO-
HTEJIbHHE KOHCTPYKUHMH 3NaHHH, KaK NpaBHJO, HauHHaKT
C HCCNIENOBAHHA napaMeTpoB noxapa. Jlas 3Toro cTpouTend-
HOMY 3KCNEpTY, OLiEHHBAIOLIEMY OrHECTOMKOCThH CTPOHTEJb-
HHIX KOHCTPYKUHH, HeOOXOAHMO H3YyYHThL pasBHTHE MOXKa-
pPa H noBefieHHe CTPOHTENbHHIX KOHCTPYKUHMMI BO BpeMs oOr-
HEBOTrO BO3LEACTBHS; ONPenesnTb 30HK OrHeBOro Bo3peficT-
BHAl MO YYacTKaM 34aHHA M OTAEJbHHM 3JIEMEHTAM KOHCT-
PYKUHH; HCCNenOBaTh TeMMEpPaTypHuii PeXHM HATYpPHOro
noXapa no 30HaM H OLEHHTbL NPorpeB CeueHHs xenesobe-
TOHHHIX KOHCTPYKUHMH; ONpenesiuTb BpeMsl CONMPOTHBJEHHA
CTPOHTE/IbHEIX MeJe300€TOHHEX KOHCTPYKUM{I OrHeBOMYy
BO3AEeACTBHIO; BBIACHHTL NMPHYMHE pa3pylleHHs H obpyuie-
HHAL CTPOHTE/IbHHIX KOHCTPYKUHHA HJAH HX 3JIEMEHTOB.

[Toxap, KaKk mpaBHNO, NPOXOAHT TPH CTAlHH Pa3BHTHA
(pue. 27) [21, 27). Havanpuan crapus I (5—30 mun) xa-
paKTepH3yeTca 3aropaHHeM MaTepHaNoB, KOrpa Temmnepa-
Typa BHYTpeHHefi cpefnl foXapa NOBHILAETCA HE3HAUH-
Teabno (f;=100 — 250°C). Cragun II MHTEeHCHBHOrO rope-
HHf XapaKTepH3yeTc OLICTPHIM BO3pacTaHHEM TeMmepa-
TYPH, CTabHAN3alNeli MaKCHMAJibHBIX TeMNepaTyp mnoxa-
Pa fumaxc H MOCJEAYIOUIHM pe3KHM cnafoM Jio f,=600 —
—400°C, npr KOTOpOM nporpeB ceueHHs xeae3ob6eTOHHBIX
3JIEMEHTOB CYLIeCTBEHHO OTCTaeT OT MporpeBa MpH CTaH-
OapTHOM TEMIEpPaTypHOM pexuMe. YyactoK ¢ 6onee Mmen-
JIEHHEIM CHHXKEHHMeM TeMilepaTypH HHXe {, XapaKTepH3yet
cragnio Il 3aryxanusa (9, 40{.

JindefiHas CKOPOCTb pacnpocTpaHeHHS OrHfl 10 TBep-
OnM TOPIOYHM BeliecTpaM, MAepPeBAHHBIM TNOKPHTHAM |
M/MHH, MO MNYCTOTaM AePeBAHHBIX KOHCTPYKUHMA 2 M/MHH,
NpH ropeHHH xuakocredi 20—30 M/MHH.

C yBesinyeHHeM ouara ropeHHs MOSIBVIAIOTCS KOHBEKTHB-



Hbie MOTOKH. CKopocTb nepe-
MEUIEHHA KOHBEKTHBHBIX MO-
TOKOB Ha KpyMHOM MoXKape
1000—1500 M/MuH (noToKH
npeppanialoTca' B LITOpMO-
pbie). KOHBEKTHBHKIE MNOTOKH
NepeHOCAT TemnJoTy Mo BCEMY
o6beMy 3RaHHA, ecliH  HeT
NPOTHBOMNOXapHLIX CTeH.
C pa3BHTHeM MnoOXapa yBenH-
YHBAETCs BOCHPHATHE TemJio-
Thl KOHCTPYKLHAIMH OT H3J]y-
qyeHHa. 'BenefcTBHe  3TOro
TeMnepaTypa - b IMOMELIEHHH,
Ha MOBEPXHOCTH CTPOHMTENb-
HBIX KOHCTpyKLM#t, o6opyno-
BaHHA H rOpIOMHX MaTepHalloB
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27. Tpadux usmeuewus vemneparypm
Ooxpymawinefi cpean nomapa mso mpe-
MeHH

1 — 3aBHCHMOCTDL «TCMMCpaTypa—epe-
MA® HATYPHOTO NOKapa p 30aHUH
{(NpH ropeuns TPEpALIX BeUIECTB, Ma-
TCPHANOP H CTPOMTC/ABLHLIX KOMCTPYK-
uHfl); 2 —T0 MWe, cTaHAAPTHOIO NoO-
Wapa B orAeBoft Kamepe (¢ Hcnonb-
30BaHHEM MRAOKOCTH HMJAH Talda b Ka-
YecTRC rOpKero MavepHana)

Bo3pacTeT. [lpH JOCTHXKeHHH, —
rOPIOYHMH MaTepHalNlaMH TeM-

nepaTypnl BOCTNIaMeHeHHsi MNOABAAIOTCA HOBHE O¥ary ro-
peHus.

Pa3BuTe noxapa B noMmeLleHHH 3aBHCHT OT pa3Mepa
roptoueil 3arpyskH, CKOPOCTH ee BLHIrOpPaHHsi H HaJIHUMA
KHCnopofa. I'openne B 3aKPHTHX MOMEIEHHAX HauyHHaeT
6BICTPO pasBHBATbCAA MPH JAOCTATOYHOM VI  TOPEHHs
BO3Ayxoo6MeHe. B nogBanax M Ha3eMHHX 3Ta)ax, €cjH
OKHa B MOMeILeHHH He pa3GUTH H ABEPH W 3anepTH, Npolecc
pa3BHTHA noxapa 3amenaserca [27, 29].

[Ipn pasfnenennH 30aHHs Ha NTCEKH CTeHaMH H nepe-
KPBITHAMH, BHTOJHEHHRMH K3 HeroployHx MaTepHaloBs, pas-
BHTHe NOXapa MOMET OrpaHHyYyHBaTbCA TeM IMOMELLEHHEM,
rie oH Bo3HMK. [loTepsa ornenperpa)<gawilei cnocoGHOCTH
CTPOHTENbHEIX KOHCTPYKLHH MOXKET npHBeCTH K pacnpo-
CTPaHEHHIO TOPeHHsi B CMexkHble noMellennn. OO6pylueHne
CTPOHTENIbHRIX KOHCTPpyKuu#d npm noxape cnocobcTByer
YBEJHYEHHIO nJollaiH ropeHHs, 3aTpyaHsier paboty fo-
XapHHX noipa3liefieHHH, NPHBOAHMT K GONBLIOMY MaTepH-
anbHOMYy yulepOy.

OrseBoe BO31eiACTBHE HA CTPOMTCJbHbLIE KOHCTPYKLHH
XapaKkTepH3yeTcA ero MouiHoctbeio (pHc. 28). MouiHocTb or-
HEBOTro BO3JIeNCTBHA ONpeaesifeTCA OTHOLIEHHEM KOJIHYeCcTBa
TENJIOTH NoXapa KO BpeMeHH ee BmjienenHA. KosHyecTBo
TeMJIOTH, BHAENASMON Ha eAHHNLY NJOWAagH B eaXHuUY
BpeMeHH, eCTb IJIOTHOCTb TeNJOBOro notoka. Ona MoOXeT
6uth cnaboii 29—90 MDk/(M%:y); yMepenHoH 50—
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20. Ocuopnue axTOPH, BAHROMHUE HE MOUIHOCTE OTHCBOr0 BOMACECTRUE

M — MOULHOCTD oOrHeeoro EBoldeficTEHA; 7TM — MBKCHManbHag TeMnOcpaTypa no-
xapa; A — aaureaswocTs ropeunna; 37 — ropivyas 3erpyaka; B — poinyxoo6-
MCH; A — aKKYMYNAIUHA TCANA KOHCTPYKUMH; |/ — Bug TOPIONEro; 2 — KOAHUCCTRO
YOpIoycro; J — pPacnofoXCHuNC ropioveR 3arpyakH: 4 — pasMephl H KOHQHTypauws
NoMellCHHA; 5 — Naollags H dopMa NPOCMOR; § — TCONOHIONAUMA OrpPaAMAAIOUHX

KOHCTPYKUHA
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20. KnaccHduKanus TeMnepatyp orgesoro sodachcrang, °C

! — yopManbhble 0—50; 2 — nosbiwenyue 50—200; I — yMmcpeHilo BuicokHe 200—
4 4 — puicokne 400—800; § — ymeperno aprocTHnie 800—I1 200; 6§ — ApKOCTHLIC
12 —1600; 7 — noewbiwenno sHpKocTHwe 1 600—2000: &8 — cBepxBucokice — Go-
hee 2 000

150 MHx/(m2-u); cpeaneir 150--500 MIOx/(M2-u); BLI-
cokofi 6osee 500 M 1x/(m2-y).

Ilpn moxape B 3aBHCHMOCTH OT BHAA M pasMepa ro-
ploueit 3arpy3kH, BO3lyXooOMeHa, KOJIHYUeCTBa TeMNJOTHI,
BbIAGASAIOLICHCA NPH rOpPEeHHH, H NPYyTHX (AKTOPOB CO3Ma-
I0TCA BbICOKHe TOMMNepaTyphl. JlmanasoH TeMmnepatyp Ho-
cTaTo4HO MWHpoK — ot &0 mo 2000°C. [lasa wuccaepoBanus
OTHECTONKOCTH JKeJ1e306eTOHHBIX KOMCTPYKUMH 3TOT JMa-
MasoH ynoGHO pasOHThL Ha OMPEAC/CHHLIE HNTCPBaLI

(puc. 29).




3aBliCHMOCTb MEXXJY MJAOTHOCTBIO TEMNJIOBOrO NMOTOKA H
MOLLLHOCTBIO MoXKapa oTpaycHa B Tab.a, 16.

16. Knaccndnkauua MOLHOCTH OTHEBOTO BO3fIeRCTBHA

MollnocTs ornesoro BoO3- | [lnotnocre Tenaeboro no- | MaxcuMannnas TeMncpa-
AcfcrBus Toka, MIx/(M2-y) Typa, °C. nomapa
Manas 25—50 200—400
YMepennasn 50—150 400—800
Cpeausn 150—500 800—1200
Buicokan Boace 600 Ceuwe 1200

[TpuMeuanne MakcHMaJbHLC TeMNepaTypH, NpHBeAEN
AMile, NPHNATL NPH ko3 nuHeHTe BO3AYXooOMeHa 1.

[To AnMTeNbHOCTH OI'HCBOe BO3NeiicTBHE Ha jxene3obe-
TOHHLIE KOHCTPYKUMM 3RaHHII MOXHO TOAPa3fenuTb Ha
MATh KNaccoB:

Knace u Ha3BaHue JAnATensHoCTD, 9

1. 3aropaHue . 0,4—0,6 (0,5)
2. Manofi annTenpHOCTH ., ., . . 0,7—1.,5 (1)
3. Cpeaueii aantenbnoctn (KpaTKOBpe-

MEHMHH TnoXap) . . . - . . 1625 (2)
4. Bonbuwofl AMUTENBHOCTH (npono.nmﬂ-

TeabMuft moxap) . . 2,6—5,5 (4)
5. UpeamepHoft nml'reJleocm (3a'rml<-

Holl moXap) cBLite 5,5

[ITpumMevanne. B cxkobKkax yka3ana CpefHAS RAHTEAb-
HOCTb.

ITo ckopOCTH NOBLILICHHA TEMMEPaTypPH TEMJIOBOTO IO-
TOKa MOXIO BbLIAEJNHTb YeThipe TeMMNepaTypHLIX PpexHMa:
1 -— MeaslenHoe nmoOBBILEeHHe TeMneparypu Av<<'10; 2 —
'ymepennoe, 10<Av,<<20; 3 - 6nicTpoe 20<<Av,<<30; 4 —
oco6o 6uicTpoe Av, =30 rpa.i/MHH.

B 3aBucuMocTn OT BpeMeHH HReHCTBHS MaKCHMalbHbIX
TeMnepaTyp NPH MoxXape Pa3NHUAKT CNEAyIolHe TeMnepa-
TYplible pexXiMbl.

Knacc H Ha3BanHe Temnepaty- JAaurensb-

pa, °C HOCTh, Y

1. LLiropmonoit ceuire 1 200 Boaee 6
2. Xeetkuit 800—1 200 2—6
3. YmepeltHuif 400—800 0,5—2

4. Msarkuii 200—400  Menee 0,5

Hanboviee »xecTKuit TeMncpaTypHbiii peXHM Habaona-
ercsl B ouare noxapa., B 30i¢ Qruesoro mropmMa ToMmepa-



Typa noeuiaercs jgo 1200—1600°C, wnuorma no 1800—
2000°C [10, 18, 21]). TemmepaTypa y mNOBEpPXHOCTH KOH.
CTPYKUHHA, NPHMBIKAIOWHX K OYary moXKapa, CHHXaeTCA no
1 000—800°C, a no Mepe ynaileHiia OT 30HBl HHTEHCHBHOrQ
ropeans — 1o 700—500°C.

KonoHHbI, CTOHKH, 3eMeHTH epM NMOKPHITHA M APYTHe
BepTHKaJlbHble KOHCTDYKLHH, PaclOJOXEHHHE 3a Inpefle-
NaMH OYara noxxapa, NOABCPraioTc HepaBHOMEPHOMY Or-
HEBOMY BO3AeHCTBHIO MO BhicoTe 3ieMenta. HamnbGosbluas
TeMnepaTypa BO BpeMsl moxapa HaGaI0flaeTCs BBepXy, Ha-
KMeHbllasl — BHH3y BEPTHKAaJbHBIX 3/1eMEHTOB KOHCTPYK-
LLHH.

Bo n36e)xaHHe OLIHOOK B OL(€HKe BJIMSAHHS OTHEBOr'O BO3-
NefcTBHS Ha OTHEAbHble YAacTH W KOHCTPYKUHH 3JaHHH
IKCMEepPT AOMKEH OnpefeSHTh IPAaHULBLI MHTEHCHBHOCTH IO-
JKapa Mo 30HaM 34aHHA. B pas/IMUHEIX 30HaX OTHEBOrO BO3-
OefiCTBHA Pa3pyIIHTEJbHOCTh NOXapa OyAeT HeOoAHHAKOBA.
B ofuiem ciayyae pasjiHYyamT CAeAyiOlUlHe <30HBI OrHEBOIO
BO3feHCTBHA: HHTEHCHBHOrO FOPCHHA, BHICOKOH, cpeiHell H
cnaboit MHTeHCHBHOCTH. Kaxnoit 30He 3[aHHA COOTBETCT-
BYIOT MOLIHOCTb H TeMMNEepPaTyPHEI/i PeXXHM OrHeBOlO BO3-
neiictBusi. XapaKTepHCTHKA 30H OPHEBOTQ BO3JEHCTBHA MO
HHTEHCHBHOCTH NpHBegeHa B Taba. 17. B KaxnpoM Koh-
KPeTHOM cCJyuae YHCJIO 30H OrHeBOro BO3AEHCTBHAI MOXKeT
6biTh coKpauleno [10].

17. Knaccuipuxaumusa 30 OrHeBoro Bo3fieRCTBHA B 3aBHCHMOCTH
0T AJAHTCALHOCTH H MaKCHMAaJIbHLIX TeMnEpaTyp

3ona orxeso-| HHTeHCHBIIOCTE  OFHe- o
ro posneficrpus| BoOro PO3NEACTBHA Hanteasnocrs, v Temnepatypa, °C
1 Buicokas Bonee 6 Ceunwie 1200
2 INMosu1iennan 2—6 1 200—800
3 Ymepennasn 0,5—2 800—400
4 Cnaban Menee 0,5 Mewnee 400

2. Onpepenenve TemMnepatyp OrHeBOTO
BO3JEHCTBHA NO CJeaaM noxapa

Kak npasuno, CTPOHTENBHLIH 3KCNepT npHOLIBaeT Ha
MECTO MO2Kapa nocJie JUKBHIALKHH rOpeHVs, No3TOMy eMy
NPHXOAKTCS ONpPEeieIATh TeMnepaTypbl Ha Y4YacTKax [o-
BpeXXAcHUSl CTPOMTENBHLIX KOHCTPYKUHA 7O cnexam no-
JXKapa.

BcneaAcTBHEe QrHEBOrO BO3NeHCTBHA BellleCTBa H  MaTe-



pHAJIH, H3 KOTOPHIX H3TOTOBJIeHLl CTPOMTC/BbHBIE KOHCTPYK-
uun H o6opyZRoBaHHe, OKa3aBilliecss B 30He AeHCTBUSI BbI-
COKHX TeMIlepaTyp, NpeTeprneBaioT pa3/IHyHbie H3MEHEHHs.
9Tt H3MEeHEeHHS CONPOBOXAAIOTCA XapaKTepHbIMH MpH3Ha-
KaMil, KOTOpbie BLIPAXKAIOTCA B H3MEHCIIHH (H3NUYECKHX,
XHMHUECKHX M MeXaHMYeCKHX CBOHCTB BelleCcTB H MaTe-
pHanoB, B Pa3BHTHH AedopMauyy, pa3pyLleHHy HAH B NOJ-
HOM YHHUTOMEeHWM (BbHIrOpaHHM) yacTeil agauuda. [Ipn sToMm
pelllecTBa M MaTepHannl, 3adHKCHpOBaBlIHe BO3JREHCTBHE
TeMNepaTypsl Ha HHX, BBHICTYNaloT B KayeCTBE eCTeCTBeH-
ubiX! TEPMOMHAMKATOPOB (Te€pMocBHAeTeNeil).

EctecTBeHHBIC TePMOHHAHKATOPH NOAPa3feNsloT Ha
MCUSIIOLlMe UBeT NPH onpencieHHoi (KPpHTHYeCKOH) TeMre-
paType; naaBsllHecs, BLIKHMAWLWIHE WJIH BHIIOpawliine MpH
3allaHHOH TeMnepaType;, XapakKTepH3ywllHe olpelelieHHOe
COCTOSIHME yacTell 3JaHHA, CTPOHTENbHEIX KOHCTPYKUHH H
o0opyAoBaHHA TOC/e OrHEBOro Bo3[eHCTBHA COOTBETCT-
ByIOIlleH MOLLHOCTH.

HekoTophle ecTecTBeHHLIE TEPMOHHAKKATOPLI 06NMaAaloT
CBOHCTBOM «3aNOMHHATb» TeMNepaTypHl MO ceuyenuto, AJHHe
# BHICOTE CTPOHTEJbHBIX KOHCTpYKIHil. K HHM oTHOC:ATCH
PacnpocTpaHeHHBIE CTPOMTEJbHHE  MaTepHanbl — 6eToH,
AepeBo, nN1acTMacCHl.

Bo BpeMsi nokapa BO3MOMHE pa3JIHUHBIE COYETAHHA
¢aKTopoB, BAHAIOLIMX Ha TEMNEPATYPHLIH PeXXHM H noBefe-
HHE CTPOHTEeNbHBIX KOHCTPYKUHMH. K yMcsay OCHOBHHX ¢ak-
TOPOB, ONpELEeNAIOIINX Pa3pyLUHTENbHLIE MOCAeACTBHA MNO-
XXapa Ha 3f8aHWe, OTHOCATCA MOMAPHO-TEXHHUECKaA Xapak-
TCPHCTHKA 30aHHSl; pa3Mep Harpy3oK Ha 3JIEMCHTH CTPOH-
TENbHBIX KOHCTPYKUHH; AJHTENbHOCTb BO3AeHCTBNA MAa-
MEHH HJIH BLICOKOH TeMIepaTypH; TeMNepaTypHblli peXxHM
Mo y4YacTKaM 3RaHufl (C yueToM yCNnOBH#i razoo6meHa p 30-
1aX TOPEHHA H OXJla)Khaloulero HNeHCTBHA OTHeTyILlallKX
cpencTB).

XapaKkTepHnle NpH3HAaKH, CBMAETEJLCTBYIOIIME O BO3-
JeACTBHH Ha KOHCTPYKLUHH BRICOKOH TeMnepaTypH ofnpefe-
JAKOTCA, C OAHOH CTOPOHBI, KOHKPETHBIMH YCJNOBHAMH rope-
HHAL H 3aBHCAT B OCHOBHOM OT X@PaKTEPHCTHKH H JJHTeNb-
HOCTH BO3AEHCTBHA TeIJIOBOrO HMNYJ/bCa, a ¢ APYrod — oT
BHA2a TEPMOHHAHKATOPA.

PaccMOTpHM npHeMBl OnpefeseHHA TeMnepaTyp, KO-
TOpbIM MOABEPTJIHCL MPH MOXape MaTepHansl H KOHCTPYK-

1 CyluecTBYIOT CMelLHablHE HCKYCCTBEHHWE TepMOMHAHKATOPH,
fieficTBHE KOTOPHX OCHOBaHO Ha H3MEHEHHH COCTOSHHSl, APKOCTH H LiBe-
Ta CBEYEHHA HEKOTOpHX BelecTB NPH Harpese [24].



uuH. [ToBenenne GeToHa npH narpenc onNpCcAc/fACTCS  H3Me.
HEHHEM ero COCTABJSIOLLMX: 3aNoJHNTEAs I LEeMCHTHOrg
kamHA [7, 20, 39]. K Hanbo.ice o6wnm npi3nakaM, i Ko-
TOPHM MOXHO CYAHTb O TCMIcpaType, AeHCTBOBaBUICH- Ha
6eTOH, OTHOCATCH H3MeHClIe UBCTA i1 3aKOMUCHHe, CHHXKe-
HHe TOHA 3BYKa NPH NPOCTYKHBAII; OTC/AaHBalHe H OTKOJIbI;
B3pBOOOpasHble H MecTiible paspyliellisi; K3IMeHerHe Tpoy-
HOCTHBIX H JCPOPMATHBHLIX XapaKTePHCTHK, QH3IUKO-XHMH-
YeCKHX CBOMCTB; OMJIaBJICHHE M CMleAbl OrieBoii 3po3ui 6eto-
Ha.

1lpeT 6eTOHa H3MeHRAETCH B 3aBHCHMOCTH OT BH1a 3anovl-
HuTean ¥ psxkyumero. [Ipy Temneparype mo 300°C Tsxenbii
GeTOH MpHHMMaeT Po3oBHit oTTeliok, npu 400—600°C —
kpacHoBaTHiff, npn 900—1 000°C — Gaenuo-cepuiii.

B 30He MHTEHCHBHOIO ropeHiis ¢ TeMncpatypamu OoJee
800°C cunbHOM 3aKomyeHHocTH OeTonHa, KaK mpaBuiio, He
6biBaeT, TaK Kak caka NOJIHOCTbIO BLiIropaeT. B 3one Jeh-
CTBHAl MOBHILIEHHLIX M YMCPEHHO BHICOKHX TeMNepaTyp
(100—400°C) MOXeT npOHCXoHNTh 3HAUKTEJLIIOE OcelaHHe
CaXH.

IIpr npOCTYyKMBaHHM MOJOTKOM MOXHO YCTaHOBHTDH
cTeneHb NOBpPEXAEHHs OrHeM CTPYKTYpn Oertona. Hemno-
BpeXXAEeHHu 6eTOH HMeeT BHICOKHil Toll 3ByKa, C yBeJHYe-
HHeM cTeNneHH pa3pylleHus 6eTona 3ByK CTaHOBHTCS FJIyXHM.
Tocne Bo3neitcTBus Temnepatyp Godee 600°C MONOTOK NpH
yRape oMHHacT 6eTon Ha moBepxHocTH obpasua. Yacrb ce-
yenHsa obpasua, nporperas cerite S00°C, npu ynape cpeanei
CHJIW OTKAaJILIBaeTCH.

[Tpn BO3melicTBHHM yMepeHHo Bhicokux (200—400°C) n
BHICOKHX Temmnepatyp (400—800°C) paapywenne 6eToHa
HOCHT HJIM OTHOCHTEJNBHO CMOKOMHLIA pan B3pbiBooOpasHblil
Xapakrep.

[IpH orrocuresbro CNOKOLHOM pU3pyLIEHLL TIPOICXOAHT
TeMnepaTypHoe paciiaThiBaHHe GeTOHa. JTO0 o0b6DBACHSETCA
TeM, YTO B TAXXeNoM OeTone KO3OHUHCHT JIHHEHHOTO TeM-
nepaTypHOro pacuwlHpeHHA 3anONHHTeNeH H3MeHACTCA B
OoJIbLLHX Mpefesax, BCJACACTBHE Yero ClenJeHHe 3anoJiHH-
TeJeH C LLeMEHTHbBIM KaMHEM MPH YMEPCHHO BHICOKHX TCMIe-
patypax pesko cHHXaeTcs. Mukporpeiuutbl B 6erotie 006-
pasylotca npu TeMnepatype 300—400°C. I1pun manbHefiem
pocTe TeMnepaTyp BO3HHKAaIOT MakpoTpeluiinbl. [loce Ha-
rpeBa Gerona 1o 500°C TpewnHH YBCNHUYHBAIOTCH HACTOJIb-
KO, YTO CTAQHOBATCA BHAHBI HEBOOPYAKCHHBHIM rja3zoM. Illu-
pPHHA TeMMEepaTypHO-yCafOUHHX TPCIUHH MPH 3TOM MeHec
0,1 MM, '

[Tocne Bo3neiictBua Temnepatryp 400—800°C Ttpeminn



pa3puBaloncs muTeucusnee. IUupnua packpbiTs  noBepx-
mocTHuIX Tpetunn 0,5—1 mMM. OGpasun, nporpetbie RO
LeHTpPa ceueHHs TeMnepaTypamn cpbiwe 700°C, mocae ox-
Ja)XKNCHHA paspyllaiorcs. Ysnaxuciue obpasiop 6Gerona,
Harp(:'rc])ro no 600°C, cnoco6eTBYCT HX NOJHOMY paspyLuct 10
11, 20].
[ B3peisoobpasnoe paspyiuenre 6etona B NepHOA Noxapa
NPOHCXOAHT B CTaTHYeCkn HEonpe/CAHMbIX, NMPeLHanpsiKen-
HBIX H TOHKOCTEHHBIX 3JICMCHTaX, a TaKXC B XeJe300CToH-
HBIX KOHCTPYKLHAX, H3TOTOBJACHHLIX M3 aBTOKJaBHLIX, NpoO-
NMapeHHLIX H BRICOKONPOUHLIX 6eTOHOB, B yC/OBHAX noxapa
Getont papuiBaercs yeped 10—20 MU nocne Hawana HH-
TEHCHBHOIO OFHEBOro BO3ACHCTBHSI Ha 2KeJ1e306eTOHHEIe
KOHCTPYKUKH. B3priBooGpa3noe paapyulense MOMXeT Mpo-
HCXOAMTh HeNpPEPLIBHO B panHyce oYara no:Kapa ia moBCpX-
HOCTH KOHCTPYKUHH, MOABEPXKEHHBIX BO3JACHCTBHIO OFHA.
Bapbip HanGonee mopaxaer yYacTKH Kc1e306€TONHBIX KOH-
CTPYKUHi#l, Ha KOTOpPHIC HENMOCPCACTBCHIIO BO3AelhCcTBYeT
nnaMs. B3puiBooOpa3snoc paspyuieHiie 6¢cTOHa BO3HHKAET,
KaK npaBujo, NpH OLICTPOM HarpeBe NMOBEPXHOCTH 3/€MeHTa
(venocpencTBeHHOE BO3ACHCTBHe NAaMEHI, JKCCTKHil TeM-
NnepaTypHbIil pe3XHM, BLICOKas MJIOTHOCTh TEMJIOBOTO NIOTOKA).
pu 3TOM TeMnepaTypa lla nosepxuocti 6erona 700—900°C.
B cnyuyae yMepeHHOr0O noBLILICHHS TeMnepaTyphl B3pLIB Oe-
TOHa mponcxoput npx 1000—1200°C u suiwe.

KOHCTPYKIIHH, HAXORHBIUHCCA TNOJ BO3IACHCTBIIEM TIOBHI-
UIEHHBIX H BBICOKHX TeMncpatyp (Ao 700°C), MoxHo on-
PEIACNHTh TNO M3MEHEHHIO CKOPOCTH  PAaCMpOCTPaHEHHS
ynbtpaspyKa (pic. 30) [16] npn H3BecTHOH MpPOYHOCTH MoO-
BpexJeHHoro 6eToHa H AAaH-
TEJIbBHOCTH OrHCBOroO BO3/EH-

CTBHS. ms, . o
Temnepatypy HarpeBa o &| WAEER
cebiuie 200°C B 3aBHCHMOCTH ,, ) &}‘%2,4' o
OT H3MEHEHHSl (PH3HYECKOro | ST
COCTOSIHHA O6€TOHa HJH ero h”
XHMHYECKOro cocTaBa MOKHO /1/ 724
OTpelle/IuTh METOLOM TepMH- e
yecKoro awanusa [6, 23]. % P ——
Bo BpeMfi 3aTHMHLIX 10- ;g4 T

2KapoOB C BEICOKOH NJIOTHOCTBIO 40. Homorpasla nnm  Onpencxesue

TenNoBOro IOTOKa BO3MOXKHO rcuneﬁ;ggu Harpesa 'rnme.noroo Ge-
TOHA B 3aBHCHMOCTH OT OCTa-
OIJiaBJIeHHE HEKOTOpLIX CO- TOouHOofA npounocTH GeroHa nocae ero

CTaABJAIOUIHNX OCTOHA. 'l-aK, OXAAMACHHRA mgl =R"p'r IR npn CKO-
NpH TEMMNepaType 1100—  poctu pacnpoctpanenns yarrpaseyxa

1150°C npOMCXOAMT OMAaB-  ™Mgg="; /o



JlenHe Kepam3auta, npH 1300—1500°C noneBnx wmaros,
BXOASIUKX B COCTaB rpaHHTHOro 3anoJjHHrtens; npu 1700—
1 710°C — kpemuesema; mnpur 2 000—2050°C — ranno3sema.

Ha pasBHTHe TepMHuYecKofi 3po3uH 6eTOHAa CyLLECTBEH-
HOe BJIMfiHMe OKa3blBaeT OrHeBoe BO3fAEiCTBHE C BbICOKHMH
400—800°C, a ellle GoNblllee — YMCPEHHO APKOCTHBIMH TeM-
nepatypamn 800— 1200°C. I'lpn TeMnepatype cebiie 120°C
3alUUTHBIK CAOH O6eroHa MHTEHCHBHO pacTpecKHBaeTcs,
JIErKOILIaBKHe M TYTONJaBKHe cocTaBiifiollue GeTona nna-
BATcA. Bo BpeMsi orHeBoro BO3AEHCTBHA CO CBEPXBBICOKHMH
TeMNlepaTypaMH Or'HeBasi 3pO3Hs GeToHa NpPHHHMaeT KaTa-
cTpodHUeCKHH XapakTep. JTO fBJIeHHE NPOHCXORHT BCNed-
CTBHE TI1aBJIEHHA He TOJBKO TyromsaBKHX, HO H OrHeynop-
HLIX cocTapasownx 6erona. CnegopaTtenbHo, NO clAefaM Tep-
MHYecKON 3po3uy 6eTOHa MOKHO CYAHTb O CTeNeHH Harpe-
Ba 6eToHA MocJe noxapa.

Temnepartypa, °C $opma NPoABAEHHA OrHeBOR
8po3Hn Getona

yMepeHHan — CHHXeHHe npoy-
HOCTHHX H Ae(dpOPMATHBHHX Xa-

PaKTepHCTHK
400—800 YCKOpEHHA — HapyllIeHHe
CTPYKTYPH
800—1 600 OLCTPan — ONJIaBJIEHHE HCOT-
HEYMOPHHX COCTaBJIAIOLIHX
Bosee 1 600 CBepXOHCTPas — ONJaBJeHHe

OrHEYNOPHHX COCTaBJAKLIHX

K nanbonee xapaKkTepHbIM MPH3HAKaAM, MO KOTOPLIM CYAST
O TeMnepaType Harpepa, HeiicrBoBaBLIei Ha CTPOHTEJbHbIE
CTanH, OTHOCAT: ofropaHHe roploYHXx H BCIYy4YHBaHHe OrHe-
3alliUTHEIX KPaCOK; H3MeHEHHC LBeTa CTaAM H XapaKrep 3a-
KOMYEHHS KOHCTPYKUHA; cTeneHb AedOPMALHH 3JIeMEHTOB
MeTa/IHYeCKHX KOHCTPYKUKH; obpa3aoBaHue cBersioH OKa-
JIHHB Ha TOBEPXHOCTH MeTaJ/1a; OMJiaBlleHHe H pacJiab-
JIeHHE MeTajl1a; TePMHYECKYI0 3pO3HIO, HCNapeHHe MeTanna,
«fiporapei» TOHKHX CeYeHHHl 3JleMeHTOB MeTaNlNIHYecKHX
KOHCTPYKLUHH.

Merannnyeckne, He 3alUMlleHHble OT OFHfl, 3JE€MEHTH
TOHKOCTEHHRIX CTPOHTENBHbIX KOHCTPYKLHi OCOGEHHO 4yB-
CTBHTEJbHH K TenjoBomy notoky. Haunbonee sipko 310 npo-
ABJIAETCA ¥ CTaJbHEIX (pepM NOKPHITHA. MaccHBHble CeueHHsA
MeTaJlJIHYeCKHX KOJIOHH HMCIOT TeMnepatypHbie aedopma-
LHH OOBIHHO B BepXHeil HaZAKPAHOBOH YacTH.

KpackH, HaHeceHHBle Ha CTPOHTENbHBIE CTallH, o6ropaior
npu TeMNepaType, COOTBETCTBYIOLIeH TeMNepaType BOCINJja-
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MEHCHHsI KOHKpeTHoro BHaa kpacku. [To xapakrepy o6ropa-
HHA KPacOK JIerKO YCTAHOBHTb MeCTa HanGoJsiblleli HHTeH-
CHBHOCTH TOpeHHS.

[Tocne BO3peficTBHA MOBBLILIEHHBLIX TEMIEePaTyp Ha CTPO-
HTEJIbHbIE CTaNH HX MOBEPXHOCTH MONyYyaeT XapaKTepHYIo
OKPacKy, a caMa CTaJib — ClIHCAOMKOCTh. TlosiBNeHY e 1BETOB
nobexanocTH NMPOHCXOAHT MOCNE 3aKANKH ¢ CaMOOTNYCKOM
npu Temnepatype 200—300°C. 10 nBnehne O6BACHAETOA
BO3HHKHOBEHHEM Ha YHCTON MeraJliiHyeckoll MNOBEPXHOCTH
TOHKHMX CJIOeB OKHCJIOB. LIBeT c/lOR OKHcNla 3aBHCHT OT €ro

TOJILUHHBI.

IlBeta noGexxasocTH cTanM Temnepatypa

HarpeBa, °C
CeeTno-xearhft . 220—230
ConomeHHo-XKeATLIi 231—240
Opaukesufi . . . 241—260
KpacHo-pHoneroeufi . 261—280
CHHHII (CHHENOMKOCTD) 281—300

[NMoBuuennble TeMnepatypb (A0 200°C) BAHAKT Ha Xe-
¢dopmankH (HCKPHBJEHKA, MPOru6H M T. I.) 3JIEMEHTOB Me-
TAJNJHYECKHX KOHCTPYKUMI HedHaunTesbHO. C pOCTOM TeM-
nepatyp narpesa no 300° C u Gosnee ocTaToUHble HCKPHBJe-
HH$ TIOCJIE T10XKapa 3JIEeMEeHTOB MCTaJlCIHYeCKHX KOHCTPYKUMH
yBeJIMUKMBAIOTCA. HarpyxeHHbie 31eMCHTHl MeTaJJIMYeCKHX
KOHCTpYKUHi nocne Harpepa ao 550—600°C uMeloT 3HayH-
TeNbHEe fedOpMaLRH, BCIEACTBHE 3TOrO Mocne KpaTKOBpe-
MeHnoro (15—20 MHH) ReficTBHA BBLICOKHX TeMflepaTyp Me-
TaNNHYyecKHe KOHCTPYKUMH O6pyIualoTcs.

[Tpn yMepeHHo sipKOCTHbIX Temnepatypax 800—1200°C
Ha TIOBEPXHOCTH CTaNM HeHarpyXeHHBIX KOHCTPYKUHHA 1o-
AIBJIAETCA CBeT/asi OKaJHHA.

Bosneitcteue teMnepatypn 1 100—1 300°C npuBomMT K
neperpeBy CTaJiH, H3MEHEHHIO ee CTPYKTYPHl H  CHMIKEHHIO
MeXaHHYeCKHX cTBoMcTB. C/efbl NAaBleHHA CTPOHTENBHOM
CTaJlu CBHAETeNLCTBYIOT O TeMIepaTtype HarpeBa 1 300—
1 400°C. ITocne narpepa 6osee 1400°C Ha  nOBepXHOCTH
crany o0pa3yloTCA ONNAaBJiCHHA M TBEplas XPYnKas NJieHKa
CepOBATO-CHHEr0 HJH YepHOro I1BETOB.

Ins onpeneneHus teMnepaTyp noxapa, BO3feilcTBYIO-
LWHX Ha HeCcyllHe KeJjie306eTOHHbIe KOHCTPYKLHH, Xapak-
TepHbIMH SIBJIAIOTCA TIPH3HAKH, CBHAETENLCTBYIOLLHE O COC-
TOAAHHH OCTOHA, apMaTypH M ene306eTOHHHX KOHCTPYK-
LiHH noche orHeBoro Bo3geicTBHS, [Ipu3HakH, onpeaensio-
liime TeMMepaTypy HarpeBa O¢ToHa, onucaHu Belwe. Pac-



CMOTPHM TNIPH3HAKH, XapaKTepPH3YIOLLHC TeMMepaTypy Ha.
rpeBa apMaTypPHBIX CTaJieil eJ1e306eTOHHBIX KOHCTPYKIMH,®

ApMaTtypa Kene306€TOHHEIX KOHCTPYKUHH € 3aNIHTHBIM
cyoeM 6GeTona He MeHee nHaMeTpa pabouero CTepXXHA B yc-
JIOBHAIX KpaTKoBpeMeHHOro noxapa (0,0—2 4) HarpeBaer-
ca no 200—800°C. Ilpu oTkosiax 3auUHTHOrO CJof 6eTOHA B
HayaJbHOH CTafAMH NOXapa TeMiepaTypa Harpeea apMary-
pul 3HauHTenblno peiuie (1000—1200°C). Ipu temnepatype
6oJsiee 1 300°C apMaTypHas CTasib CTAHOBHTCA IepeKIKeHHOR
(cMm. noapobuee B 1. 1).

Mo TAXKECTH NOBPEACHHS OTHEM XKeJe300eTOlNEIe KOH-
CTPYKUHH MOAPA3AEJAIOT Ha paspylleHiibie, aBapHiiHbe,
CHJILIIO MOBpEX/AeHHbIe, cO cpeaHefi H cnabofi cTeneHplo 110-
Bpexcnenns [10]. ,

MakcHmasibiibie TeMNepaType Ha NOBEPXHOCTH KeJe3o-
6CTOHHBLIX KOHCTPYKUMH, TNOJYYHBIIMX NOBPCXAEHHA NpPH

noxape, OpHEHTHPOBOYIIO MOXHO  MNPHHHMATL MO JaHHBIM
TabJs. 18.

18. Makcumanennie TeMnepaTyps Ha o6orpesaemoii NOBEPXHOCTH
Wene300eTOHHEX KOHCTPYKLMIH B 3aBHCHMOCTH OT AJHTENBHOCTH
OTHEBOTO BO3JieficCTBHA H CTeneHH HX MOBPeXeHHA

MagchManbnbic Temnepatypsl, °C, NpR RAHTENALHOCTH OTHe-
BOro Bo3peficThuA, 1

0,1—0,5 0,56—2 2,1—6
Cnalbue 500(4-50) 400(+-50) 300(4-50)
Cpenune 700(=2-100) 600(250) 500(£50)
CHavHue 1 000 (= 100) 800(4-100) 700(4-100)
Apapuiinne — 1 200(1-100) 1 000(2-100)
Paspywenne — Bonee 1300 Bosnce 1200

O BO3ACHCTBHH BBICOKIX TeMNCpaTyp Ha  KHPMHYHYIO

KNaAKy H ACPCBANIBIC KONCTPYKIHH MO2KH10 CyAHTDb NO H3-
MCHCHHIO IIX COCTOSIIHA,



800—900

900—1 000

1 000—1 200

1 200—1 350

200—300
600—700
800—900

400—600
800—900

600—800
Bonee 900

110
110—150
150—250
250—300

400—600
600—800

800—1 000
Bosce 1 000

CoctosHHe o6opynoBaHHA,

patypul (taba.

ChuxeliHe nNpouNoCTH B S Pas, HHTCHCHBIIOE
06pa3oBanHe TPeLIHH

Taunaneid kupnut

BosHHKHOBEHHe ManbiX NOBEPXHOCTHHX Tpe-
wnH, G6onee cunabHoe O6pa3oBaHHe TPELIHN B
LUEeMEHTHO-NIECYaHOM PacTBope
He3naunTenbHble OTKOAW YrAOB  KHpNHuei,
BLICTYNAIOWIHX HAa TNOBEPXHOCTh, LIeJyluelHe
NOBEPXHOCTH pacTBOpa

CHabHOE noBpeXKaeHHe CJOA KJagkH Ha 10—
15 MM, OTKaanBanHe JNellafioK, BBIKPOLUNDA-
HHe pacTBOpa Ha 15—20 MM

PasMsiryenHe nerkonyaBKHX MM Ha TOJILIHHY
nporpesa

Tuncoeas wrykarypka

O6paaoBaine yacTHX BOJOCAHLIX Tpew(Hn (oc-
TaToyHafA npoyHocTh 30% HauanbHOM)
HitencHsHoe packpuTie Tpewtmit (0CTaTON-
uag npouHocTs Mehee 20% navanuvnoii)
Pa3pyuienne runcoBoro KamHs nocse OXJia-
NEeHHA, BTOPHYUAA FHAPOTALHA OKHCH KaJbUHA

LlemenTHO-necuanan wiTyxarypka

BoauHxHOBEHHe PO3OBOro OTTEHKA
O6pasopante GaeaHO-Ceporo OTTEIIKA

H3eectkosas wryKkarypka

OTcAauBaHHe TOHKOIO CHROA KOMOTH
OrcnaHpadHe TOJCTHX CNOGB WTYKATYpKH (B
TeueHne 2—3-x HejeAb nochse NoXKapa)

Hpesecusna

Brictixanne ¢ BbAeseHHeM JNeTYYHX BelLICCTB
Ioxenrenne

OG6pazoBaHHe KOpPHYHEBOH OKPacKH
BosunkHoPeHHe cnefioB BOCTIIAMEHEHHA ApeBe-
CHHH .
Hesnauutenvhoe o6yranpanHe no TOJLHHC
OGpa3oBaHHe KpPyNHOMOPHCTOrO JAPEBECHOro
yras

3HayHTe/IbHOC BHIrOpaNHe  MeJIKOMOPHCTOro
yras

[Tonnoe Buropanue ApesecHHH, OOpywICHHE
KOHCTPYKLHIT

19),

MauIMH; 3JeKTpoannapary-
pbl, AcTancH CTPOHTENBHBIX KOHCTPYKLHH, BLINOJHCHUBIX C
NPHMEIICHHCM aJlIOMHHHS U nJacTMace; TpybonpoBoaos, OC-
TEKJCHHSA (oHapeit, IBepHEIX H OKOHHBIX NPOEMOB TaKXe
NO3BOJIET OMNpPENeJHTh BO3JEHCTBOBABLUME HA HHX TeMne-



19. CocToAHHA HEKOTOPLIX HEropoOYHX MATODHANOB
nocae so3aeficTens Temnepatypu [7, 10]

Mpuwmeserne Temne;():a'rypa. COCTOﬂHH}le{a Ix;:cae no.
Ipu momwtaxe Buyr-| 330—350 |Onnamnenne,  3a.
€HHero BOAOTPOBOAA. TBepAeBaHKe B BHIe
HAPOH3IONALHONHEE Kanefb
npoknaakn. OGMOTKH
kabeneft
Montaxx BHyTpernero| 400—430 |Onnaesnenne c¢ o6-
BOAONPOBOAA pa3oBaHHeM Ka-
neJjib
Anmomunuit n| Meaxue geranu Mawnn,{ 600—650 |To e
€ro CnAabsul | ACTANIH CTPOHTENbHLIX
KOHCTpYKUMH
Crexno nu-| OcteknenHe OGoabwhx| 700—750 |Onnabnenne
TOR npoeMoB, Nocyaa
Crekno nnc-| O6uiyHoe  octekaenpe.| 800—850
TOBOE Apmuponpantoe cTekno |
Cepebpo Jetann mawyy, mocy-| 950—960 |Onnaesnenune, 3a-
Aa TBepfleBaHHe B BHJE
KaneJb
IOpepunie pyuku, nox-| 900—1 000| To xe
KH, 3aMKH, KoJbla H
T. IN.
Oxonrne pambi. 3eon- |l 000—I] 100
KH, DsieKTpHYECKHE
npoeoaa n xabesn
Tpy6n, paanatopm. {1 100—1 200 , O6pasopanne
CTanHHH MUK | nesb

Mpumeuannn: 1. lannse 0 MakCHM2/bHEX TeMnepaTypax OrueBoro
BO3/eACTBHA MO YYacTKaM 3MaHHA cnefyeT NPHHHMaTh C yYeToM nonpa-
BOK Ha HaJIHYHe H XapaKTep TennooTBOAA NpH noXape.

2. Temnepatypy HarpeBa MpPOAYKTOB rOpeHHS,, OMLIBAIOW(HX KOHCTPYK-
UHH 30aNHil, MOTYT XapaKTepH30BaTb CJEAYIOLIHC TeMMepaTypul naaBne-
HUA HecropeBUIHX MaTepHanop: mapapusa 40—60, moamcTupona, nosnu-
stunena 100—130, kayuyka 125, nosnnyperana 180, onopa 232, nefinona
H s1aBcana 250°C,

3. Onpenenenre NJIHTENLHOCTH OTHEBOro BO3JEHCTBHA

Ha pantenpHocTh nmo)apa BJAHAIOT yYHeJbHas Macca H
BH/ TOplovuefi 3arpy3kH, CKOpPOCTb BBIFOpaHHSi CropaeMbixX
MaTepHaJOB, HHTEHCHBHOCTb BBeAEHHA OrHeTYLIALHX
cpeacts. HdAuTeNbHOCTE OrHEBOro BO3AEHCTBHA Ha CTPOM-
TeJbHbIE KOHCTPYKUHMM 3[aHHA ONpeAessiioT TOJAbKO MO CTa-
IHMHM MHTEHCHBHOTO ropeHus (cm. puc. 27). Havaabnylo cra-
AHIO H nepHOA 3aTyXaHHsA NOXKapa B pacueT He NPHHHUMAIOT,
TaK KaK NMpOTrpeB CeueHMlt XKene300€TOHHBIX 3JIEMEHTOB Ha
HayaJbHOA M KOHEYHON CTaAHAX mQ}Kapa He CYWEeCTBeHEH
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1]. BpeMs pa3BHTHA NOXKapa Tpas 3aBHCHT OT IVIOLAAK MO-
pepXIIOCTH TOPEHHS B NMOMEILEHHH Frop H JIHHEAHOA CKOpoO-
CTH pacMpOCTPAHCHHA MJAMEHH Un:

Tpag = V Frop/ (0,257 U,z,) :

Mnomane noxapa u3MepHIOT nocsne OCTHIBAHHA KOHCT-
pYKlJ,HH

Ckopoctb ropenus MaTepHaJiOB H3IMEHFeTCH B 3aBHCH-
MOCTH OT (H3HKO-XHMHYECKHX CBOHCTB M COCTOSSHMSI MaTepH-
aja, ycJoBHii NOABOJA TEMJOTH u rasoob6Mexa. Humxe npu-
BEAICHA CKOPOCTh PACNpOCTPAHEHHA NJaMEeHH B 3/1aHHAX pa3-
JHYNOrO HasHauenus [2, 21, 27].

O61ext, KOHCTPYKUHA, MaTepPHAR Cxopocts ro-
penns, MMHH

ApnMunKcTpaTHBHLIE 3naKuA . . . 1—1956
Bonbuuun (3naums 11 cremenn ornec'roﬁuocrn) 0,6—0,9
XKunwe goma (3pamms 111 crenemn oruectoit-

KOCTH) . . « .o . . 05—-08
Bosokuucrre Marepuanu (BO Bapuxneuuon
COCTOSIHHH) . I 5—8

Jpepecuna (pocku TOMUMHON 9 4 cM) B
wrabenfax NpH BRaXHOCTH, %>

15—20 . 2,3—16

21-30 . . . 1,2—1
JleconunbHuie yexu: ]

3nanus 111 cTenenn orxecTofiXoCcTH 1-3

» V crenenu » i 2—-5

PesunoTexHuYeCKHe H3feNHA (m'radena “ya
OTKpPHITON NJoLlaaKe) 1—1,2
Cknagni:

Gymaru B pysoHax . . . 0,2—0,3

Kpyrsioro Jeca B wrabensix 0,6—1

KayyyKa CHHTeTHYeCKoro 0,6—1

NLHOBONIOKHA ., . . S 355
CropaeMbie NOKPHTHSA 60MbWHK. nnomanen 1,732
TeaTps (CLEHHYECKHe 9aCTH) 13
XonoannLHHKH 0,5—0,7
Lexnu:

TeKCTHJILHOrO MPOK3BOACTBA . . . 03—08

AaepcpooGpabatHpaloulero KoMGHHaTa (:ma-

Hus 111 crenemn oruecrofixocty) 1—16

Ycnoeus razoobMeHa BO BpeMfi ropeHHst (KO3 dHLHEHT
H36LITKA BO3flyXa), TeMnepatypa, KO3pPHUHEHT HNOJHOTH
CropaHHsi, MacCOBaA CKOPOCTb BLIFOpPaHMA MaTEpHaJIOB MpH
noxape 3aBHCAT OT apXHTEKTYpHO-CTPOHTEJILHOR XapakKTe-
pucTHkH 3nanda. OaHaKo B 3laHHSX OAHOro THNA MpH IoO-
XKapax ¢ MakcHManbHof Temnepatypoii 800—1 000°C, ko-
scpdHUKHeRTaMu H36niTKa BO3Ayxa 0,8—1,2, xoacpqmuueu'ra-



Mil noJHOoTH cropaHns 1—0,6 maccoBasi CKOPOCTH BHIrO-
pauns vy, Kr/(M2-4), MaTcpHana MOXeT H3IMEHATLCA He3Ha-
unteabiio (+2%). Takum ob6pa3om, nocjie 0xBaTa ropeHu-
CcM BCCii MJioulagH NoMeLicHHA cBOOOAHO pa3BHBAIOLIHICH
noxap nNpo;10JI’KacTCi B TCUCIIHE BpeMEHH

1 = ke Po/Vu.

Kos¢gduitnenT noJHOTH BLIFOPAHHA Re FOPIOYHX MaTEpH-
aJJoB ONPCACAAIOT KaK OTHOLICHHE MacCH BHIIOpeBLIel 4Ya-
CTH MaTCpHaJIOB K Macce ropiloyefi 3arpy3kn HaKaHyHE Mo-
kapa (0<<ke<<1). Ilox roploueit 3arpy3koil INOHHMAIOT
MacCy TOpIOYHX MaTepHaJiOB, NPHBEAEHHHIX K  yCJIOBHOMY
BHAY TOploycro MaTepHasa ¢ TenjoTolt cropaHuf  Qye=
=16,5 MIx/kr. YoenbHas Macca po, Kr/M?, ropioodyeil 3a-
rPy3KH paBlna 4YacTHOMY OT Aeneuus obwefi MaccCol ropio-
YHX MaTCPHAJIOB M KOHCTPYKLMH, HaXOAALIHMXCRE B oObeMe
NOMCIICHIA, 1A TNJOLIaAb MNoJa.

IlIpu ucpaBioMepHOM pacnoJIOXXeHHH roproyeld 3arpysku
B MCCTaXx, rlie oHa npeebiiaet B 1,5 pasa cpeaHion BeJIHYH-
ny, yAcJbHOE ec 3HAYEHHE MOJY4YaloT JeJieHHeM MAacCH [o-
ploucro MaTepHania, Ha mJioulafb, HM 3aHHMaemylo. Kaac-

cHpHKaALHA  yReJIbHOH roprouef 3arpy3kH B NOMeLIEHHAX
npuscicna B Taba. 20.

20. KnacchipHukauna yaensHol ropioyed 3arpy3kH B noMelieHHax

K;':; garp';r?sl::::’- Topioyas sarpyaxa, kr/m? r““;{:,.,,},’“"
1 Hynesan o O
2 Ouenb Manas I—10
3 Manas 1125 r
4 Cpenuss 26—50 |
5 YmepeHno Gonbluas 51—100 B
6 Boabuias 101—150 ] B
7 Oveub Gonbluas 151—-200
8 Ypesmepro Gonblias 201—300
9 Bricokas 301500 ]

10 OvyeHb BHCOKaA Bonee 500

[TpuMeyanua: 1. Maccy roproucht sarpysxn Onpeaensior NOCTOAHHAA
(cropacmble cTpoHTeNbHEE KOHCTPYKUHMHM, OOSHUOBKA W T. ) H BpeMeH-

nue (cropacMble rpyaH, cHpbe, obopyAoBaHHe, MaTcpHaak H T. N.) ece
COCTaBARIOLIHE.

2. Ynenbuyto ropiouylo 3arpyaky NPHBOAAT K YCNOBHOMY TOpPIOYEMY Ma-
TepHany ¢ Qye=16,5 MIX/kr no ¢popmyne po=IM; Qi/Qyc, roe M; H
Qi — cooTBeTCTBEIIHO yneNbHaA Macca, Kr/M%, H HH3Was TeNnoTa cropa-
ua, kJxk/kr, i-ro ropioyero marepHana.

CKopocTH CropaHHsi HEKOTOPHIX TBEpABX BELIECTB
MHAROCTel NMpHHHMaloT no Taba. 21 [2, 19, 27].



21. OpHeHTHPOBOYHBIE 3HAYEHHN CKOPOCTH BHIOPaHMA,
nH3WeER TennoTH cropaHHa H yiesbHOH TENJIOTH Noxapa
npH FOPeHHH HeKOTOPHX MaTepHanoB

CKOpOCTb BLIFOPAHNSA

[opiouke BeulecT- Hyawas Ten- T«'.-ruuc,\raMII n?-

H Ma i ,  {7loTa CropaKHA,| xapa, x
Ba TepHanL ;?f::n::m n:n;t}f‘l:.l;ln MIK/KE S mpier)
Dymara pa3pmix- 0,5 1,5 13,4 6,28
NeHHaR
Ilpesecuna (B 0,85 16,5 13,83
NOMELeHHH)
KapGoautonnie 04 — 24,98 5,87
H3eNHs
Kayuyx Hary- 0.8 0,9 44,83 35,78
paJibHbIi
To Xe, cHHTETH- 0,5 05 43,43 23
YyeCKHit
Opratnyeckoe 09 — 27,74 26,82
CTEKNIO
[MonncTHpON 0.9 — 38,98 33,07
Peanna 0,7 — 33,62 22,63
[MexononuypH- 08 — 24,3 20,74
TaH
Topd B kapama- 0,2 1,5 16,61 —
HaX (B/1aXHOCTh
40%)
Aueton 30,94
Bet3uu 43,58
JAuatHaoB i 36,86
CNHPT
Kepocun 43,16
Maayt 40
Hed1b 46,1

[TpH neceAOBaHHH MOXapa HYXHO YYHTHBaTh, 4TO
ONHTENBHOCTh ¢BOGOAHOrO rOpeHHs B 3[JlaHHK B LesoM 6onb-
(ile, YCM B OTUEJBHBIX ero nomMeuleHHsx. PacnmpocTpanente
¢poHnTa NMameHn M3 OLHOro NOMelieHHs B Apyroe npH pas-
JeNCHHH MX OTHEeCTOHKHMH KOHCTPYKUHSIMHM TNpPOHCXOAHT ue-
pes 20—30 MHn nocse Hayasa noxapa. EcaAH BHyTpeHHMe
ABEPH MOMCLUEHHII OTKPHTH, NOXAap pacnpoCTpaMfeTcs B
CMeXHbIe OTCeKH uepe3 5—I10 MHH.

JAuTenbnocTs orlieBoro BO3AEACTBHA Ha KOICTPYKUHH
NMOKPHTHA (NEPeKPBITHA BHIILEJIEXAILEro 3Ta)Ka) yBeJIHYH-
BaeTCA NpH OOpYLUEHHH MEXAYITAXHHIX  NepeKphTHH. B
3TOM CJlyyae Macca roproyefl 3arpysky HeCKOJNBKHX 3Taxeil
cymmupyetcs. IlAHTeNLHOCTD  OTHEBOro BO3ACHCTBHA TNpH
3TOM BO3pacTaeT NPONOPUHOHANBHO MacCe BHIFOPEBLUHX ro-

POYHX MaTEpHaJOB.

JlauTenbHOCTD NOXKAapa ¢ YYETOM €ro TYWeHHsI ONpenensiloT
¢opmye, npennoxerkoin M. §1. Poittmanom [27]



Teym = T Frop J7p/ (@rp + A Tp).

IlAs pelseHHA NpaKTHYeCKHX 3afa4 MOXHO NMPHHATL TpeCyeMylo uy.
TEHCHBHOCTE Nofayn BOAW Jrp=0,1—2 nf(M2-¢}, NOPMATHBHYIO Any.
TEJILHOCTh TYlleHHs Tg=—20 MHH, BPema cBoloAuoro ropeHns WAry=
=15 wmun. IIpy HaZKYHH CTAUHOHAPHHX YCTZHOBOK TYLIEHHA MNOXapa
BoaoRt HaH neHoft Ato= 10 MHH.

Iloxapt B NPOMLIWMIEHHKIX 3AAHHAX AOCTHIAIOT KPYNHHX pasMepop
BCJICAICTBHE MX NO3AHero o6napydeHHs. Takue MOXKapHW XapaKTEPH3y.
I0TCA 6ONLLIHM BpemeHeM CBOGOMNOrO PasBHTHA ropemus. B athx cay-
YaaX CPeAHAA AJHTENbHOCTb CBOGOAHOrO ropeHHs Aro=—45 MHH.

3aKOHOMEPHOCTH Pa3BHTHA M PacCNpoCTpaHEHHs MOXKa-
POB B 3[1aHHAX pa3/IHYHOrO Ha3HaUEHHA, KaK NPaBHJIO, OAHH
H Te )K€, OHAKO AJIMTENIbHOCTb MNOXXapoB  HeOAHHAaKOBa
-(Taba. 22):

B XHALIX H ob6llecTBEHHBEIX 3LaHHAX MOXap, KaK npaBH-
J10, NIHKBUAHPYIOT B TOM Xe  TIOMELlUeHHH, Tie OH BO3HHK.
JnuTenbHOCT orHeBoro BosaeicTBua 60 MuH (10 MHH),
temnepatypa 700—1 000°C. C ysennuennem ropioueit  3a-
rpy3KH B NMOMELUEHHAX 3AaHHA INJMTEJbHOCTb MoXapa BO3-
pactraeT go 1,5—2 4 (rocTHHHuB, MarasHHb, TeaTpH H
T.N.), a TeMnepaTtypa no 800—1 100°C [2, 9, 21].

B coBpeMeHHBIX NpOH3BOACTBEHHMIX 3[aHHAX CeJIbCKOXO-
3ACTBEHHOro0 Ha3Ha4YeHHs NJIHTEAbHOCTH OTHEBOTrO BO3JEM-
CTBHAl Ha CTPOHTEJbHLIE KOHCTPYKUnH 40—120 mMuH, TemIe-
patypa 350—750°C. Ha npeanpusthHax, nepepabaTriBalo-
IWHX ¥ NPHMEHAIOUIHX HEKOTOpble BUAH TPOAYKUHH CeJib-
cKoro xossifictea (cM. Taba. 22), uMeeTcsl ropiovyas sarpys-
Ka 60—100 xr/m2, uTO NPHBOAHT K YBEJHYEHHIO JJIHTENLHO-
CTH OTHEBOro BO3JeHCTBH Ha CTPOHMTENbHBHE KOHCTPYKUMH
o 3—6 u v pocty TeMmnepatypnl mnoxapa no 1000—
1 200°C.

KpynHoie noxapsl nNpoHCXoAAT npH Hesd¢eKTHBHOM IO-
Jaye OrHeTylIallMX CpeACTB Ha CTaJHH pasBHTHA MNoXapa.
YOLITOYHHE NOXapH B MPOMBIUIJIEHHKIX 3JaHHAX XapakTte-
pH3yloTcs GOJBLIMM BpeMeHeM cBoboaHoro ropenus (30—
60 muu) .[10, 28].

H3-3a Goabuwoit roprouelt 3arpysku (MartepuaJsos, obpa-
IAIOUIHXCA B NMPOM3BOACTBE) MJIHTENBHOCTb  MOXapoB B
NpOMBILJIEHHbIX 3[aHHAX HocTHraer 2—4 4, TeMnepartypa
1 200—1 500°C. Pa3BuTHe noxxapa B 3THX 3[aHHAX 3aBH-
CHT OT BHJa NpOH3BOACTBA. Tak, NoXapu B LUeXaX XHMHYEC-
KHX NMPOM3BOACTB HMEIOT AJHTeNbHOCTE 6—8 u (TeMnepaTy-
py 1500—2000°C), noxapnl Ha 3aBoAaX MJaCTHYECKHX Ma-
TE€pHaJIOB MOTYT NMPOAOJNKATLECA €lle AOJbLIE.

Mpumep 8. OTcex cKnaga cHpbA H rOTOBOR MPOAYKUHH, rae mpo-

H3OlleN MOXap, PacNoNoXKeH B rNaBHOM KOPNyCe 3aBOAa MJacTMac.
Cknan umen BcTpoennyio staxepky. [Tnowane nepsoro staxa | 840 M2,
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92. JANHTEALHOCTD NOXApPOB B 3AAHHAX H COOPYHEHHAX

paSJ’lH'IHOI'O Ha3HayeHHA

gp———

a—

30aHHA H COOPYKEHHR l":g;g:aa? m.;ff- n‘,‘,’;ﬁf;:‘f’f,“’
MNMpomuilseHnnie 30aHHA K COOPYKEHHR
MexakH4YecKHe H MeXxaHoCcGOpOuHbie NPON3-
POACTBA:
MEXalIHYeCKHe H PEMOHTHLIE LEeXH 15—20 0.2—0,3
cGOpOUNHHE LeXH 20—25 03—04
uexophie CKAaAL MaTepHa/oB 30—35 0,6—0.6
TPafHpHH C flepeBAHHEIM 3anOJIHeHHeM 60—70 1,2—14
ApTOMOGHAbHEE 33aBOAM:.
UeXH OKPACKH KY30BOB H T. IL. 40—60 1,1—-19
KY30BHHE LeXH 20—-25 0,4—0,5
apMaTypHO-pafiHaTOPHLE LeXH 25—30 0,5—0.6
uexn o6MBKH KY30BOB, CHAEHHKH 60—80 1,6—2,1
UEXH MOTOPOB, YYacTKH IACCH 20—-30 0,3—0,5
KOJIeCHHe UeXH M YYacTKH 50—70 1,4—2
LexH c6OpKM H HCNLITAHUA 30—60 0,5l
Hepesoc6pabaTuiBalolliie NPOHIBOACTBA:
OLITOBLIE H KOHTOPCKHE NoMelleHHs 60—80 1,2—1.,5
nepenoobpefiouHHe, TapHbe 140—160 4—4.5
NECONHILHHE, MOMeNbHLI¢ 160—180 4551
ReCOCYIHNbHAI® 200—250 6—75
CKNaan Mofesnel, CyXoro nujomMarepHana 300—350 8,899

Ceanckoxo3nficTReHHLIE 312HHA H COODYMeHHR

31auKa AAA KPyNHOro poraToro cKotTa:
KOPOBHHKH, 3laHHA INA MOJOANAKA
noMellleHHa ISR KOpPMOB
TeAATHHKH, POAHJBHEE OTAeNelHs
CHIloCHHe cOOpYIKEeHHS::
3epHockaannl H3 c6opHoro ikenezobeto-
Ha
3epHOXPaHHJHILA KHPNHYHbE C JepeBsH-
HLIMH NeperopoOAXaMH
pabGoune GawiHH, CHAOCH, SneBaToOpH
3aBOILl H LEXH MO MNpPOH3BOACTBY KOM-
Guxopmop
CkaaackHe 3gaHHA H COOPYIKEHHN:
XONOAHNBHHKH
cknafk obiuero nasnayeimus
CKNaan XHMHUCCKIIX NPeanpHATHIT

50—60
70—90
60—70

15—2Q
60—80
80—100
100—120

100—150
200—400
400—600

1,2—1,
1.8—2,5.
1,2—2

0,3—0,5

1,2—1.,6
2--3

2,8—4,3

2,2—3,3
5,4—10,5
8—12

Mpumeuanun: L. IlpuBeneHn aaHHHe o0 AJMMTENLHOCTH NOXapop B
anaunax u coopyxeuusx I uau Il creneHH ornectoiixoctH.

2. YKa3aHa TONLKO BpeMEHHas roplYan 3arpyska.
3. [TocTosHuy10 TOPIOUYI0 3arpy3Ky NMPHHEMAT B 3aBHCHUMOCTH OT CTe-
nelu oruectoiikoctH 3fanuh: ans [ u II —20—25; ana III — 60—70:
g IV — 75—100; aasa V — 200—250 kr/m2,
4. CocpenoToueHHas ropiYas 3arpy3ka Ha oTAeJbHHX yuacTkax 3manuf
MOJXeT NpeBLIlIaTh NPHBEAeHHKe 3HayeHHA B 2—3 pasa.
5. Foplouylo 3arpysxky OT fepeBsHHHX NOKOB B 3a2HAAX Mmool creneHn

oriecTofiKocTH npHHEMaioT 15—20 xr/m2,



pToporo 2340 M2, nuowaan ABepnniX H OKOMNILIX NPOCMOD COOTBCTCTBEH.
no 220 n 330 M2

liapnuit kopnyc 3apoaa npeactapann coGoi GecdoHapHoe 3/aHue
13 cGopnoro xecneaoberona. Ha cknage xpaunanch noAHCTHPOA, NOMH-
3THACH, CMOJL, BOCK N ApYrHe ropioure MatepHanu. Topiowar 3arpys-
Ka na nepnoMm 3taxe 450 T, Ha BTopoM 3taxe 780 T. Yieavuas ropio-
uyay 3arpyaka ckiaga 565 Kr/M%, nNAOTHOCTD TeEMJOBOroe NOTOKa
770 M/Lx/(m?-u). Ilo .npuustoii Knaccupuraumn {(cM. 1aba. 17) nnot-
HOCTb TeN/IOBOro MOTOKAa OTHOCHTCR K BHCOKO,

Crtanus 3aropanHs CHHTeTHYECKHX MmaTepHanoB 7—10 MHH, cTanus
pacnpocTpanciis OFHA NO NOBePXNOCTH 3Taxka okoao 1 u. Jlaurenn-
HOCTh DO3ACHCTRHA HA KeneloGeToHMHe KOHCTPYKUMH MOKPHTHA A0 HX
oGpywenns na naowagd 1000 M2 cocrasasna 3 u. Temnepatypa npu
noxape B orceke ckjaana 1450—] 500°C. 'openne ypanochb JoKasNH30-
path ucpes G ¥ nocsae Navana noxapa, a caM NOXap JHKBHAMPOBATL
uepes 12w [10].

Ctenenb noBpekAeHHst ene306eTOHHBIX KOHCTPYKLHH,
11aXOJNBLUHXCA B YCJOBHAIX OrHEBOTO BO3AeHCTBHs, 0OycC-
JIOBJIHBAETCA, C OAHOH CTOPOHEI, NMpeAeJIOM OrHeCTOHKOCTH
KONCTPYKTHBHLIX 3JIEMEHTOB 3llaHMs, C APYrofl, — NJIHTEJb-
HOCTLIO NOXapa M MaKCHMAaJbHOM TeMmepaTypo#, KOTOpas
BO3/ICHCTBOBaJla HAa KOHCTPYKUMH 3[aHHS B MNepHOA Moxa-
pa.
CJIEI.LOBaTEJIbI-IO, anx'rnqe(:Kaﬂ- JJIUTEJILHOCTD MOXapa
ABJACTCH OAIIHM H3 OCHOBHBIX NapaMeTpoOB, XapaKTepH3ylo-
LIX TCMICPAaTYpHbIT peXHM orHeBoro Bo3AedcTBHs. IlpH
HCCJIe/IOBAIIHH MOCJIE/ICTBHI MO)apa 3KCNepT OnpefessieT
OJHTEJBHOCTE OTHEBOr0 BO3JAEHCTBHA C UEJbI0 OUEHKH ero
BJIHSIIIHA HA COCTOAHHC CTPOHTECJIbHHX KOlICprKuHﬁ no yua-
CTKaM TOBPCHACHHA HMX OrHeM.

ﬂJIHTEJIbHOCTb noxapa onpenedfloT. HENnOCpeACTBCHHDI-
MH H3MCpCHHAMH BO BpEMA IlOXapa, no MaTepHaJilaM TeX-
HHYCCKOI MOKYMCHTALHH, COCTaBJIfieMblM NOXKapHoM oxpa-
110il, MO MaTepHajaM HCCAeNOBAaHHiH 3KCNepTa.

3apHuKCHPOBATh AJNHTENBLHOCTh TOPEHHS 3KCNEPT MOKET
JIHYHO HJIH C MOMOLLbIO COTPYAHHKOB  HCNHTATENBHOR MO-
Xaplioit JabopaTopHH, ecsM OH NMPHOLIT Ha MeCTO pa3BHBa-
IOULLICTOCH MoXKapa.

ﬂ.ﬂﬂ OUCHKH INJIHTEJbHOCTH MNOXKapa no AaHHbIM TEXHH-
YCCKO# NOKYMEHTauHH TpebyeTCs H3yYHTb cjenyloulHe Ao-
KYMCHTHI:

aKT O moX<ape, CTAaTHCTHYCCKHMA JIHCTOK, KapTouky Goe-
BbIX ueﬁcmuﬁ, AOKJAAHYIO 3alHCKY HJIH ONHCAHHE NOXapa;

3anMCH B JlieBIIHKE AMcMeTyepa NyHKTa MOXapHOM CBA-
3H;

panopThl B KHHre cayxO0bl NeXypHBIX KapayJos,

aKTH TEeXHHYECKHX KOMHCCHH, NMPHKAa3K H pacnopske-
HUfl PYKOBOAHTENSI MPEeANpHATHA O NpPHYMHAX H MOCAEACT-
BHSIX TIOXKapa,
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OODLACHHTENIbHBIE 3aIHCKH JIOJMKHOCTHBIX JIML HJH ove-
pilALCE,

HexoTopble M3 yKasallBIX BbilIC JOKYMENTOB MOFYT ue
coCTaBAATHCA. TakK, onncaiue  10Xapa rocyaapcrpeiibiM
02KaplibiM HAJ30POM HC COCTaBJASCTCA, CCJIH YOLITKH OT He-
ro meHee 30 000 py6., a noxkap npH 3TOM He MpeiacTaBJsieT
gnTepeca AR JETaJbHOrO H3YUCHHS.

[Tpn H3yuyeHHH 3KCNCPTOM TCXIIHYECKOH JAOKYMeHTalHH
4acTo OOHapyXHBAlOTCA NMPOTHROPCUMBLIC AaliHBIC O AJN-
T€JIBHOCTH T0XXapa He TOJLKO B OT/IeJIbHLIX  TIOMELleHHAX,
HO H B 3/laHHH B LeJIOM. ITO MOACT OOBACHATLCA  CYyOBbeK-
THBHOCTBIO OLUEHKH MpPONCILCAUICTO  NOXKapa pa3JHyllbiMH
JIHLLAMH, ,

JauTesIbHOCTE OrHeBOro BO3ACHCTBHS MO MaTepHasaM
CO6CTBEHHBIX HCCJ/IefOBANHIT CTPOHTCJbIBIM 3KCNEPTOM €
AOCTATOYHOM AJIA NMPAaKTHKH TOYIOCTbIO MOXET OLITh OlLCHe-
112 no obuleMy COCTOSIHHIO CTPOHTCJBIIBIX KOHCTPYKLHH, HX
3JIEMEHTOB M uyacTell 3fanHs NocAc mo)apa; TOJLHIEe Npo-
rpeBa ceuellHii 3J1eMEHTOB XKeJC300CTOIHBIX KOHCTPYKUHM
BEICOKHMH TeMnepaTypamu; raybune obyrauBanus fepe-
BAHHBIX KOHCTPYKUHiA; allaJHTHUYCCKH MO CKOPOCTH BHIrOpa-
IIHA roployeil 3arpyskH OTAEJbILIX NOMECLUEHHH,

Ha npakTHke, Kak npaBHJIO, HCMOJB3YIOT KOMIJIEKCHBIH
TIOAXOA, K OleHKe AJIHTeNbHOCTH OrHCBOro BO3JEHCTBHR Ha
CTPOHTENbHEIE KONCTPYKUHM: MO AAHHBIM, MOJYYCHHBIM Me-
NOCPeACTBEHHO BO BpeMs MNOXapa; TexuHueckoil AoKyMell-
TalKH, cOCTaBJIeHHOH MNOCJC Mno)apa; MaTepHasjaMm HccJe-
JOBaHHi{ 3KCNepTa.

Crioco6nl onpeneneHHs AJHTEJNBHOCTH N0Xapa No COCTO-
STHHIO KeJIe300eTOHHBIX  KOHCTPYKLUHI H3JIOXXeHHl B ra. 1.
InnTeNbHOCTh OrHEBOro BO3ACHCTBHA 1128 YUaCTKH JKeJeso-
GETOHHRIX KOHCTPYKUHI MOXHO YCTaHaBJHBATb TakKxe IO
MaKCHMAJIBLIO#A TOJILIHHE Mporpesa Tsxenoro 6etoHa jo 3a-
JaHHBIX TeMnepaTtyp (Tabn. 23).

JnHTeNbHOCTb OFHEBOro BO3ACHCTBHA Ha AepeBAHHbIE
KOHCTPYKUHH ONpefessioT no oOyriaHBaHHIO JAPeBECHHDL
[Tpn Harpeee npeBecHna pasnaaraercs. [Ipouecc pasnoxe-
HHA NpOTEKaeT B /IBC CTaAMH: Ha MCPBOil TCMJOBas SHEPrHA
NOrJIOLIAeTCA MacCoil MaTepHana, Ha BTOPOi NMPOHCXOAHT
TepMHYeCKOoe pasJioxelllle MaTepHasa (TNeHHe HJIH NJaMeH-
Moe ropenue) i[7, 28].

I'opeHHe ApeBeCHHBI TaKXe NMpoTcKaeT B ABa 3Tana:
nJjaMeHHoe ropeliHe H ThenHe yrasa. IIpn nnameHnom rope-
HHH CropaloT NpoAYKTH, 06pa3ylolHecss NPH TepPMHYECKOM
pasfioXXeHHH ApeBeCHHH, a TaKxe OOpa3oBaBUIHACH YTrOJib.
[1pn naoxom rasoobmciie H iICBLICOKHX TEMINCPaTypax OKHC-
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23. 3aBHCHMOCTD AAHTENBHOCTH MOXapa OT TONMHN nporpesa
raxesoro GetoHa Mene306eTOHHBMX KOHCTPYKUHA

Makeumanshag | TOMUIHHA MPOrpePa, MM, A0 TeMNEpaTyp, °C
AAHTeALHOCTL remnepatypa Ha

Hal‘pel! Geto- NOBEDPXHOCTH KOH- ——

He, 9 CTPYKUMH, °C 300 600 900

0,5 700—750 20 4 -

1 800—850 40 15 -

1,5 900—930 50 20 3

2 1000—1050 60 30 S

3 1100—1150 80 40 10

4 1200—1300 100 45 15

IlpuMevaHnusn: |, lanune npupenens aan 6eToHa Ha H3BECTHAKOBOM
sanosiHHTene, Tomunnra nporpepa GeToHa Ha rPaHHTHOM 3aNOJHMTENE Ha
15% Gonble 3HaueHKi, npHBeneHHNX B TabaHue.

2. Tomunna nporpesa GeroHa ykasana AnA ceuyeHHR, oGorpeBalOLHXCA C
ofiHofi croponnl. [Tpu aBycTOpOHHEM OrHEBOM  BO3AEHCTBHH  TOMLUHHA
nporpeBa GetoHa no OHccexTpHce npaAMoro yrna B 1,0 pasa GoJbite,
yeMm npH oborpese ceyeHHA C OAHOH CTOPOHMI

3. ITpusnaxami nporpeBa ceyeHHA RO onpefieIeHHOA TeMNepaTypH ABIA-
eTcA H3MeHeHMe LBeTa GeToHa: pPo3oBHIfl HAH KpacHoBatnit 300°C, cper-
no-kpaceuit 600°C, temmo-entmii 900°C. Berom, nporperniit Gosee
600°C, nocne oxnaXcaeHHA MPH NPOCTYKHBAHHH MOJIOTKOM YIJIOB CeueHHM
SJIEeMEHTOB JIerKO OTBaJIHBaeTCA.

JieHUsi ropeHre NpoTeKaeT MelJieHHee. B aToM criyyae JeTy-
yHe BellecTBA M MPOAYKTH TCPMHYeCKOTrO Pa3jiOKEHHSi B
60JibLIOM KOJIHUeCTBE 3a/lepXKHBAIOTCA B Macce yris, 3a-
NOoJIHAS ero Nopul. B TakHx ycsoBusax o6pa3ayeTcs KpyNHHIA
ApeeecHnit yroab, Ilpu sTom obyrnuBaHuWe  fiepeBSIHHBIX
KOHCTPYKUMIT MOXET NPOM30HTH NO BCEMY CEYEHHIO 3JieMeH-
Ta 0e3 mnoc/jeAymollero CropaHHs MaccCH yrjs.

HMIHTeHCHBHOCTL T/IeHHMSl TaKXe 3aBMCHT OT NOPHCTOCTH
yriisi 4 CTeNeHH KOHTAKTA ero NOBEPXHOCTH U  KHCJopoAa
Bosfyxa. Ilpu olleHke ckopocTH 0O6YyrAHBaHHA ApeBECHHH
YYHTHBAIOT CliefyloLllee:

CKOpPOCTb OGyrJiMBaHHsi NPEBCCHHH 3aBHCHT OT YCJIOBHH,
B KOTOPHIX NMpPOTeKaeT NpOLeCC FopeHus. YcJIOBHsi ropeHust
Ha pas3/IMYHHIX yyacTKax 3[aHHA M JlaXke B OIHOM MecCTe, HO
B pasHoe BpCMfl HeoAMHaKoBH. [lo3ToMy npu oueHKe AJH-
TEJIbHOCTH TOPEHHs CPefHIO CKOPOCTb O6YyrauBaHHA MOX-
Ho npuHsath 0,65 MM/MHH;

yMeHbllEeHHEe ceyeHMs AepeBSIHHHIX KOHCTPYKLUHH mnocae
OTHEBOTO BO3MIEHCTBHSI HEJNb3fl YCTaHaBJHMBAaTh TOJNBKO IO
rny6ute o6yrsiMBaHHUsl, TaK KaK YroJib ¢ MOBEPXHOCTH KOH-
CTPYKLUHil HaYyHHaeT BHropaTh TOJBKO B MEPHOMA NJAaMeHHO-
ro rOpeHHA JPeBeCHHH;
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o0pa3oBaHHe  KpyInHoro, x, n
MaJ0MNOpHCTOro  ApepecHoro 90 ‘
yrasa CBHAETENLCTBYET O He-
MOJIHOM H  HEHHTEHCHBHOM 60 A
npolecce ropeHusa (npH Hemo- 17
cTAaTOUHOM ra3oo6MeHe). 0 v

Ha ckopocTb o6yrinpauus || |- L4 N
JIPCBECHIIB! B CTPOMTENLHHEX 5| | LA L
KOHCTPYKUHSAX (BJ12XKHOCTD 171 | |
15—20%) B 3aHauuTeNbHON CTE- ‘
NeHH BMAIOT XapakTep o6o- ¢ 0 60 s rwrew
rpeBa ceueHus 3JieMeHTa, AJiu-
reJIbHOCTb OTHEBOrO BO3JeH-

CTBHA T M NPOUHOCTL ApeBe-
CHHE R, B MeHblUei#l CTenecHH
CC BJIa)XHOCTb, pasMep U THI
CCUEHHA, MPONHTKA aHTHNHpe-
1aMH, HAJIHYHE OrHe3aLHTIIbiX MOKpHITHIT [28].

Cxkopoctb ofyrnuBatus apeBecHsn npH  10<Cv<C120

MHH onpeaensdlT no ¢opMyne
v6=0,5{1 + [t —6 (R—5)] 1072}.

Ecnn u3BecTHa CKOpoCTb OOyrsaHBaHHsi ApPEBECHHLH H e€
MPOYHOCTHL HA CXKATHC MOXKHO HANTH [AJIMTENIbHOCTL OrHeBO-
ro BO3ACIHCTBHA

©=60[3 (vos—0,5) + (R—5) 10~1).

[Tpu oTcyTCTBHH 3THX AaHHHX AJHUTENLHOCTH MOXKHO On-
pedenauts no rpaduky (puc. 31) unu npubnuxkenvo no ¢op-
MyJsiam

Ay J

T =2(x—75), =3 (x—10),

rie X; H Xz — COOTHETCTBENHO riyOHHa oOYIJHBaUHA ApeBeCHHW NoOcCe-
peaHHe CTOpPONBI MPHEMOYTOJLHOrO CeuéHHR GaNKH H MO paaHycy 3a-
KPYriiellHsi yrjioB CCUeHHS, MM.

Ilpu rny6bune obyrnuBanus AeBecHHn 20—70 MM anan-
TeJIbHOCTb OrHeeoro Bo3geicTeus 30—180 MuH.

4. Ouetixa TemnepaTypHOro peXHMa noxapa

Jnst oueHkH nocaeNCTBHH moxapa Ha KOHCTPYKUHH 31a-
HHA HYXKHO 3HATh HE TOJNLKO AJIMTENBHOCTb NOXapa, HO i
H3MeHeHHe ero TeMnepaTypnl NO 30HaM HHTEHCHBHOCTH Or-
HEeBOro BO3/IeHCTBHUSi BO BPeMEHH, T. e. TeMmnepaTypHHA pe-
KUM.

TemnepaTyphl, BO3HHKaIOL(HEe B NOMELIEHHH MPH NOXa-
pe, IBJIAIOTCA B OCHOBHOM  ¢yHKuuedi ppeMeHH. CKOpOCThb

pocCTa TeMnepaTyp CBfi3aHa C MHTEHCHBHOCTBIO TenJoOBblAe-
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at L.C 20

204 1200— W
1000= P 32, Tpadixk TeMnePATYDHOTO pexHMA
15 800 | 1 H CKOPOCTM NPHPALIOHHA TEMMEPATY-
PHl SKBHBANEHTHOIO OrHEBOro BO3Aeh-
10 L so0 cTBHn (CTABARPTROrO Noxapa)
. . ! — TeMnepatypnbil poxnN £ —7T ¢
5 \' 2 2 — npupaulcuie Temncpatypu Al=
200 \J =dil(dv)
01 201 _ B e L S —
2 & 8

nenuii. Tak, ckopocTh NOABEMa TeMICpaTyphl M paspyLIH-
TCABLIOCTb MOXapa NpPH ropClivH LeJJYJIORAA H APeBeCHHH
passiHulibl MPH paBlioW TCIJIOTE CropaHHA OGOHX MaTepHa-
Jgop (16—19 Mﬂm/ur) B nmepBoM Cnyuae HHTEHCHBHOCTD
Tensiopbifienentii B 90 pas pbiwe, yeM BO BTOpoM: 1175 u
13 MIx/(m2-MKEu).

TennoBoit MOTOK H3MCHSICTCS B OCHOBHOM B 3aBHCHMO-
CTH OT Bo3ayxoofMcna H TeMnepaTyph. [losToMy ToyHas
ouclika TCMNCPATYpPHOTro PCXKHMa CJIOXKHA M €€ NPUMEHAIOT
B OCHOBHOM IIPIf HAay4YllbiX HCCNeAOBaHHsAX. B npakTuke usy-
YE€UHA MATYPHBIX MOXapOB HCMnoJb3YT Gonee MpocTylo
CTaHAapPTHYI0 3aBHCHMOCTbH «TCMNEpPaTypa — BpeMf», KO-
TOpas AaeT BNOJNC NOCTOBCpUBbIE pe3ynbTaTH. Jlyis 3KBHBa-
JIEHTHOTO NoXKapa TeMnepaTypHO-BpCMeHHasi KpHBasA BHa-
yaJse GbICTpo BO3pacTacT, a 3aTCM MNOCTCNCHHO yMeHbllaeT-
ca (puc. 32).

SKBHBAJICIITHOE OrICBOC BO3JCHCTBHE XapaKTepH3yeTcs
OlpelleJIeHHOH cKOPOCTLIO HaMelleHHA Temnepatypnl di/(d<)
H onpefenennbiM KO3(podHUHenTOM TenJjionepeAaud o K IO-
BCPXIIOCTH CTPOHTCABNLIX KOICTPYKUH.

TemnepaTypusiit pexxuM CcTallgapTHOro Mnoxkapa onpefe-
nsi0T cornacio CT CIB 1000—78 no ¢opmyane

fe—1,=3451g (87 + 1),

rae fe Wy — COOTBETCTBENNO TEMMEDATYpPa CTaMAAPTHOro TmoOXapaH
nayaspHas Temnepatypa B nomewenvn, °C; T — AMHTENBHOCTb OTHe-
BOrO BO3JEHCTBHA, MHIL,

~ CxopocTb napacraiia TeMNCpaTypbl  3KBHBAJIEHTHOTO
oriesoro Bo3fciicTBHA, °C/MHH, paBHa

dij(dT) = ((345-8)] lge (8T + 1) =1200/(8BT+1).

[Ipupauwenvc Temncpatypsl noxapa (Tabs. 24) npH
Januoil JJNHMTeNLHOCTH 3KBHBAJIEHTHOTO OrHEBOro Bo3fefi-
CTBHsI paBlia Taurclcy yria, obpa3oBaHHOTO KacaTeJsbHOM K
rpaguky GyHKUHH ¢ ocblo abcliHce B TOYKe Tc, Le.

Koapdrunenr tennonepenaun a, xBr/(m2-4.°C), K no-
BEPXIIOCTH CTPOHTEJDLNLIX KOHCTPYKUMH 3KBHBaJCHTHOro or-
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24. Temnepartypa SKBHBAJNEHTHOTO OTHEBOTO BO3/leiiCTBHA
H ee npHpaileHHe

Anutens- | Temnepatypa | Mpupawe- || Mantens- | Temncpatypa | Ipupause-
HOCTB SKBHBANCITIIO- | HHE TCM- 10CTh SKBUDRANENTIO- | jue Ten-

QrHepor BOrO
sospeficr- | posmencrona | A f. || bosnecr- | moameActom |asPaelbi,
BNIA T, MHH . °C © C/mun BHA T. MHI . °C
5 570 30 0 990 1,7
15 720 10 120 1030 1,3
30 820 5 240 1130 0,6
60 025 2,5 360 1190 0.4
480 1240 0,3

HEBOTrO BO3JIEHCTBHA HE NOJIXKCH 3HAYHTEJLHO OTAHYATHCA
OT BHYHCJIeHHOro no d¢opmyse
—304 5,76e  [(f. -} 273)/100)¢ — [ (¢, -} 273)/100)4

=TT 017 (e +6) le—1t, ‘
roe flc, s, fx— COOTBETCTBEHNO TEMMEPATYPH OFHEROro BO3AeRCTBIA,
na oGorpepaeMoil NOBEPXHOCTH CTPOHTEJLILX KOHCTPYKuUuA, Kayanb-
HafA TemMuepatypa KoHCTpyKuufi H okpy»<amouler cpeas, °C; e -— crenenb
yeplioThl oforpesaeMoli NMOPEPXIOCTH KTPOHTENBHHX KOHCTPYKLUWH.

Ha npakTuke HaTypHBIi MoXap NPHUBOAHMT K 3SKBMBA-
JIEHTHOMY HECKOJIbKHMH cnocofamu: anajauTHdyeckum, Tab-
JHYHBIM, TpapHUYECKHM.

Jdas  Xuablx H o6uleCTBCHHBIX — 3A4aHuM NpH
4<<Fpon/Fox<<12 pautenbHoCTb NoOXapa, NPHBEAEHHOIo K
9KBHBAJIGCHTHOMY, ONpeAeNAIOT alajUTHUYeCKH no ¢opmyse
B. A. INyenunuesa [21]

Te = 0,16 ZM; Froa/ (Fox Yui),

rne M;— macca ropiousx MaTtepHanoB B 3AamnHH, KTy Fpon W Fox—
COOTBETCTBEHHO MNJIOUlAAH nOJsIa MOMCUIENHA H OKOHNBIX NPOEMOB, Mz;
Ui — M3CCOBaA CKOPOCTb BHIrOpamHf Martcpuanos, Krf(m2-muu),

Onpenenenne NNUTENBHOCTH NOXapa B NPOU3BOACTBEH-
HHIX M CKJAJCKHX 3HaHHUSIX OCJOXHAETCH H3-3a GoJbLIoro
pa3HooOpa3yusi BHAOB H KOJIMYECTBA TOPIOYMX BelleCTB H
MaTepHayos. B 3ToM cnydyae onpenensiioT OTHEBYIO Harpyas-
Ky Ha YacTH 3[aHHA.

YaenvHyI0O OrHeBYl0 Harpysky ¢o, MIx/m2 (taba. 25),
VI y4acTKOB ¢ MmJowlafbld TopeHHA Fpoy NPOMBILLJIEH-
HHX 3faHHll ¢ yyYeTOM  KO3(}ullHEHTa  BHIropaHus
(0 bo=<<’1) HaxonsT no PpopmyJie

) Go = b0 2 (M; Qi) Frox. (9a)

B stoM ciay4yae ANUMTENbHOCTb 3KBUBAJNIEHTHOI'O OTHEBO-
ro BoapeficTBus, Mun [10]:

T =55-103 g, 4 5.10-6¢2,

B npou3BOACTBGHHBIX NMOMCLUCHHAX JJIHTENBHOCTDL IOXa-
Pa, NMPHBeJEHHOrO K 3KBHBAJICHTIOMY, MOXHO NpuHGJAHIKEH-
Mo onpenesuTb no gaHHbIM Tabs. 26. das apyrux ropio-
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25. KaacchdpnrauHa orHeBoi Harpy3ku B NOMELICHHAX H CTeNneHb PHCKa
obpywenns Xene3oGeToHnbIX KOHCTPYKUHA BO BpeMs moXapa

Kﬁ::ﬁp?;:f: oh YnensHas orvepas Harpysxa @ , . MIw/u? CE%:;;:J:,:%“
1 Hynepasn 0 Her
2 Hesamernan 20—200
3 Ovenw cnaban 200—400 Manas
4 Cnaban 400—800
g guepeuuaﬂ 1200—00_5208 CpenHsas
HAbHasA : 0
7 Ouelb cABHAA 2500—3500 } Bricokas
8 PaapywntenbHas i_3500—5000 Ype3BH-
9 OnycrountensHan 5000—10 000 } YyaHHO BH-
10 Karacrpodrueckan Bonee 10 000 COKan

[IpumMecuanusn: 1. Yacavhyio oriseByio narpyaky onpeacisior no ¢op-
myne (10).
2. Huswylo TennoTy CropaHHA BellecTB M MaTepHajoB MpPHHHMAKT N0

NanneiM TabJa. 21.
3. OrHeBy10 HarpysKy B 3AaHHH PaCCYHTHBAIOT KaK TOueyHYl, eC/H OHa
Ha OTAENbHLIX YYacTKaxX NpeBHllIaeT cpefiHee 3HavenHe B 1,5 pasa.

YyiuX MATepHaloB AJHTENbHOCTL NOXKapa HaxogAT 1o
BPeMEHH rOpeHHsl MaTepHaJioB, HAEHTHUHBIX NO TeNJOTE H
CKOPOCTH CrOpaHHf. '

Ins npusenenus TeMnepaTypHoro pexuMa HaTypHOro
no)Xxapa K 35KBHBaJIEITHOMY NO y4aCTKaM 3JlaHMAl M3 XeJle-
306€TOHHBIX KOHCTPYKLHE MOXHO BOCMOJIb30BaTbCsl HOMO-
rpaMmoit (cM. puc. 33). B 3ToM cayuae 3KcnepTy AOJKHH
6LITh H3BECTHH NJIOIlaAb NoJsia nomMelnedus Fy, M2, nJo-
11aAb BHYTPeHHeH NOBEPXHOCTH OrpaxKjaroliMX KOHCTPYK-
nuf Fy, M2, yoenbHasi roployasi 3arpyska po, KrfM2, MaKch-
MaJibHas Temneparypa £, °C, maowaau npoemoB Fou, M2
CNYXMBIUHX AJiA Bo3gyxooOMeHa Bo Bpemsi noxapa. Ilpu
UCMNONb3OBAHHN HOMOTPaMMbl NPHBeACHHS TeMIEepaTYpPHBIX
PEXXMMOB K 3KBHMBAJICHTHOMY CHauyaJla HAaXOOMT OTHOLLUEHHS

[t = FnlFy; fox=xFoltVE_IFu; fx = Felfox-

3ateM npu onpelesieHHOA roploueil 3arpyske nomelie-
HHSA 10 BepxHel npaBoff 4acTH HoMorpaMMmbl (cM. puc. 33)
ycTaHaBAHBaKOT (GaKTHYECKYIO Ty M NPHUBEAEHHYIO AJIHTeNb-
HOCTH OrHeBOr'o BO3AEHCTBHA Tc.

Mipumep 7. OnpencaHTs ANAHTENABHOCTD OTHCBOrO BO3AEfiCTBHA Ha
mesne306eToHNbEEe KOMCTPYKUHH MOMellenks Buicotoit 3,6 M, pasmepamu
B naane 12)X24 M, uMeioulero nats npoeMor b2;=4X2 M no ¢aca-
oy wu Tpr npoeMa bgh,=2:15 M B TOopue 3n2HuA. YaeibHas ropiovas
3arpyska po==120 Kr/M2?, MakcHMaJbHas TemnepaTypa RO 30HAM Orme-
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96. JLAMTENLHOCTL nOXKapa, NPHBefleHHan K SKBHBANEHTHOMy OrHeBOMY
pO3AEACTBHIO, B 3ABHCHMOCTH OT BEAHMMHHH H BHAA FOPIOME] 3arpyakH
g NPOHIBOACTBEHNHLIX 3AaHHAX [21]

—

BpesmA ropeHHs, 4, npH ropwyef
3arpyske, kr/m¢

25 I 50 100 150 I 200

bymara THnorpadckas B py-| 0,05 0,1 0,2 0,3 0,4
noHax; XAOMOK B KHnax

byMara B TIOKax HAH CBH3- 02] 0,4 0,6 0,8
KaX, KHHITH Ha JepeBAHHbIX

cTeANaMax

DyMara paapuxneHHas 0,15 0,3 0,6 1,2
Kap6osuTopbie H3fenns, LiTa- 0,25 0,5 1 2
nelb H XJOMOK paspuxjel-

Hble

JlepepsiHHbie KOHCTPYKUHH, 1 2 4

hepeBAHHana Mebesb, TEKCTO-
NNT, TPHaLeTaT

Oprasninyeckoe cTekno, pesu-| 0,6 1,2 2,4] 3,6 4,8
HOTeXHHYeCKHe H3ZenHs, ST-
pon

[TonucTnpon, xanpoun, kayuyk, 2 4 6 8
HepTenpoAyKTH

Mpumevanusa: 1. daHTeabHOCTL OrneBoro BO3fefiCTBHA XapaKTepua
AN NPOH3BOACTBENHHX H CKJ2JCKHX 3faHHR ¢ OTHOLIeHHeM NJjoulafen
NpoeMoB H noJa nomelleHHa | : 6.

2. nurennHocTs orHeporo Bo3fefcTBHS, NMpHBeReHHaa B TaGAHUE, oT-
paxaer cayyafl NOAHOrO BHIFOPaHHA ropiovefl 3arpy3KH B noMeLlelnH,
6e3 yuera TyweHHs noxapa.

Boro posgeficTBHA: B ouare ropenna 1100°C, B 2, 3 u 4-fi soHax coor-
BetcTBeHHO 1000, 800 u 600°C.
Pewenne. INponspenenne

ZFous Vhy = (4-2-5)V 2+ (2-1,5-3)V1,5 =67.
Maowann, BHyTpennefi MOBEPXHOCTH OFPaX(AAIOWMX  KOHCTPYKUMI
nAOWARL MOAA |

F(=2(12-24 4 3,6-24 4+ 3,6-12) =835 %;
Fn=12.24 =288,

Ilpy orHowwennn naowagen [¢=Fg/F.=—288/835=0,345, Temnepatyp-
HoM KosQduuHenTe [ou=—67/835=0,08 n py=120 kr/m*® ¢akTnyeckan
NPONOMMHTENbKOCTD NoOXapa, paBHaa 90 MHH, COOTBETCTBY:T HaiaeM-
HOEk no HomorpaMme (CM. pHC. 33} ANHTENLHOCTH 3KBHBaJ€ HTHOro Or-
HEBOro BO3fIeHCTBHA B ovare ropeHHa te;==110 mMuu. Oan 2, 3 u 4-A
30H [JIHTEJBbHOCTH MOXAapa COCTABHT COOTBeTCTBeHHO 95, 65 u 30 Muu.

JKcnepTy, Kak NPaBHJO, YA2eTCA NO pesyibTaTaM oc-
BHAETEJbCTBOBAHHS KeJe306eTOMHEIX KOHCTPYKUHA onpe-
ACJNHTb AJIMTEJIBHOCTD H MaKCHMAJIbHHE TemIlepaTypbl Ha-

TYPHOTo NoxXapa no 3oHaM 34aHusl. Toraa H3BeCTHYHO CTe-
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34. 3oMM OrHenoro BOIAeACTBHA NO BHCOTE NOABAALEOIO OTANA TEPMHYECKOro
KOpPNyCA HA cTPOHMTEABHHE KOHCTDYKUHH {pa3spes /—J no ocu 19, cm. pHc. 35)

I — aoHa ropenmn; /1, I{I, 1V — cOOTBeTCIBEHIO 301K BhicOKON, cpcAHedl u chaGoft
HHTCICHBHOCTH OTHCDOro Bo3fefllcTPHA: | — MCCTO TOPENHA 3aKanoynoro Macha
(3=40 w3, M=15)0 Kr); 2- Kene3aoGaTonHbie KONOHHK ceucnuem 0.6X06 M
BbicOTOR 4 M; 3 — cOOpPHLe HEHANDMXKEIHEC HenezobeToHHble peGPHCTHIE NANTH
MOKPHTHR pasMepoM B Nxame 1X55 M; 4-— cOopine HEManpaAMCeNibic Xenelo-
GeToMHnle GaakH NOKPMTHA paMnol 595 M; 5 — Metannnyeckufi nactia; 6 —
HeneaobeToHHbe CTEIIN noasana

NneHb HAarpeBa CTPOHTENBbIIBIX KOHCTPYKUHH MO Yy4YacTKam
3JaHHA CPaBHHBAKT C TEMNCpaTypaMH 3KBHBaJIEHTHOTO
OTHEBOro BO3AeHCTBHA. Pa3HOCTL TeMmepaTyp HaTypHOro
H CTaHAAPTHOrO MOXapoB MO y4YacTKaM 3[4aHHf Ha3blBaloT
OTKJIOHEHHAMH TeMmnepatyp, +=At=Ilgp—I.. TIpHn oTkNOHE-
HUH TeMmnepatyp Al==25°C temnepatypublii peXHM Ha-
TYPHOTO NOXapa CYHTAIOT IKBHBAJEHTHBIM CTaKAAPTHOMY.
B s5TOM cnyyae AJAMTENBHOCTE HATYPHOTO NOXapa K 3KBH-
BAaJICHTHOMY 110 30HAaM 3JalHA NPHBOAAT No ¢opMyJe

te=[14+41(024141073)] 7.

Mpumep 8. JlnHTeNbHOCTD HATYPHOrO NMOXKapa B NOABaJE TepMHue-
CKOro KOpmyca, BhIMOJHeNHOro H3 c6opHoro jenesoGerona (puc. 34),
coctapasna 120 muH. Ilo peayabTataM HaTypHOro OCBHAETENbCTBOBAHHA
YCTAaNOBJCHKE YYaCTKH NOBpPeXAEeHHS OrHeM Mese30GCTOHHRIX KOHCTpYK-
LHit nepekphTHA. KaXcaoMy yuacTky 3faHHA COOTBETCTBOBAsNa CBOS
HHTEHCHBHOCTBL OrHeéBoro BospefictBua (pue. 35). MaxcumasbHbe TeM-
nepatyps no 3o0HaM: B ouyare ropexrHs 1000°C, B 30Hax BHCOKOf,
cpedHel H cnaGoli HHTEHCHBHOCTH OrHs coorerctBerHo 900, 400 u
200°C. Onpefienntb ANHTEALHOCTD HATYPHOTO NOXapa MO yyacTKaM 3fia-
HHA, NPHBCACHNIYIO K 3KBHBAJCHTHOMY.
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35. 308bl HHTEHCHBHOCYR OrHeBOro BO3ASdcTBEZ B DOARANLHOM HOMEMCHAH Tep-
MMQECMOrO EOPNYCA H YRACTEH MelesoGeToHEWY EOBRCTPYENUA EHO CTeneHER NO=
BPEeXEACHME OrHeM

I — ovar ropeHHa 3akajiouHoro wacna (asapefiHasm 30Ha KOHCTPYKUHR MOKDHTHA);
4] — 3012 BHICOKOA HNHTENCHBHOCTH OrHeaoro po3AcfcTBHR (Y9aCTOK CHALHLX NO-
BpexcaeHul KolcTpykuMA nokpuitha); 11 v IV — 304t cpenuel H caaGofl uHTen-
CHBHOCTH OrHemord Bo37eACTBHA (YY2CTKH CpEeAHHX M caabuix noppengennfl KoH-
CTPYKUHA nNepexkpuiTHA); [-=d = [rpaHHULl TEMNEP2TYP NO IIH3Y MAHT NEPeKpPHTHA
cootBeTcrBenHo 1 000; 900; 400 n 200°C; § — wanpabaeHHe RBHKEHHR NPOAYKTOB
ropenin; 6 — PLesAILIE aOpOTa B nofBan

Pewenue. Onpeaennm TeMnepaTypy SKBHBaneHTHOro MoXapa
npu Te=120 MK 1 1z=20°C:

f[c=3451g (81 + 1) — g =1020°C,
TOrAa OTKJNOHEHHA (baRTH'leCKHX TEMepaTyp OT 3KBHBAJICHTHOIO TEM-
nepaTypHoro peXxHma no 3oHaM HHTEHCHBHOCTH
Af1=t|_—fc =1000— 1020 = —"20°C.

Orxnorenns Temnepatyp Bo 2, 3 u 4-fi 30HaX COOTBETCTBEHHO PaBHH

120, 620 u 820°C.
JANHTEeNEHOCTL OTHEBOro BO3AefiCTBHS, NPHBEACHHAA K SKBHBAJEHTHOD

B ouyare ropeuns npxH Aj=—20°C, paBna
T =Ty =120 mun, Tak Kak A?=—20 <<A fpon=—25°C.

Hafinem npueeseHnyio AnHTeNbHOCTb MOXKapa B 30HaX BHCOKOR, cpef-
Helt 1 cnabolfi HHTEHCHBHOCTH OTHEBOrO BO3AEHCTBHA

Teg = [1 — 120 (0,2+120—1 4 10-3)] 120 = 82 winm;
Tes = [1 — 620 (0,2-620—1 4 10—3)] 120 =22 Muu:
Tea = [1 — 820 (0,2-820—1 4 10—3)] 120 =0 mun.



rdABA 3 TEXHHYECKAA JHATHOCTHKA-
WEJE3OBETOHHBIX KOHCTPYKUHA,
NOBPE)XXAEHHDBIX OTHEM

{. O6uHe BONMPOCH TeXHHYECKOH HHArHOCTHKH

B peiiennn 3ajau BOCCTaHOBJiEHHs 3[aHHSL MocJie No-
Mapa HHKEHepHaA olleHKa ¢aKTHYeCKOrO0  COCTOAHHA
CTPOMTEJILHEIX JKeJie300ETOHHBIX KOHCTPYKIMH ~— TeXHHYe-
CKasi IHardHOoCTHKAa — 3aHMMaeT leHTpaJibHoe Mecto. JHar-
HOCTHKA COCTOSIHHA JKeJe300eTONHbIX KOHCTPYKLUHH mnocle
noXxapa sBJIAeTCA OCHOBHOM YacTbl) TEXHHYECKOH 3Kcmep-
TH3Bl NMOBPEKIEHHLEIX OrHeM 3[IaHHH.

JAuarHocTHka CTPOMTENIbLHBIX KOHCTPYKUHA, NOABEpruiux-
Cl OrHeBOMY BO3IeACTBHIO, H3y4yaeT MPHYHHHE HX TNOBPEXK-
ACHHH, a TaKXe ycTaHaBJHBaeT crnocoObl M cpelicTBa aHa-
JIH332 H OLEHKH HX TeXHHYeCKOr0 COCTOSMHHS.

TexHHueckoe cocTOfIHHE —3TO COBOKYMHOCTL MOABEP-
MEHHRIX H3MEHEHHIO B [poiuecce OrHEBOr0 BO3NEHCTBHSA
3KCIJIY.aTAllHOHKKIX CBOMCTB CTPOHTENLHOA KOHCTPYKUHH,
XapakTtepHsyeMas InocJie rnoapa NpH3HaKaMH H napamert-
PaMH COCTOAHHA, YCTAHOBJIEGHHHIMH TE€XHHYECKOH AOKYMEH-
Taluen.

JunarHocTupoBaHHe mnpepacrapjineTr cobow Mnpoiecc on-
pefesieHHs TEeXHHYECKOTO COCTOAHHA KOHCTPYKUMA 3HaHHA
Cc TpebyeMofi TOYHOCTBIO. Pe3ayabTaTOM AKHAarHOCTHPOBaHHS
SIBJIAETCSl JAMarHo3 — 3aKMI0YeHHe O TEeXHHYECKOM COCTOfI-
HHH KOHCTPYKLHMH ¢ yKa3aHHeM MpH HeoOXOZHMMOCTH MecCTa,
BHAA M NPHYHHBI MOBpeXneHu#.

[Ipu ocBHEeTeNbCTBOBAaHHH KOHCTPYKLUMH pasnuHyaioT
paboune BO3AEACTBHS, T. €. BO3AEHCTBHS, KOTOPbHIM KOHCT-
PYKLUHH MNOMBEpPraloTCA B Mpouecce 3IKCNJAyaTaluHH 3RaHHH,
H TecTOBble BO3JEHCTBHA, KOTOpbIe CO3AAIOTCH TOJNBLKO ANA
LeJsefi AHarHOCTHPOBAHHSA.

®duanyeckas BefIHYHHA, XapakrepHaywllaa pabotocmno-
COOHOCTL MJIH HCMPABHOCTL KOHCTPYKUHH 3MaHHA nocje or-
HEeBOIr'0 BO3eHCTBHSA 3aJaHHOM MOLUHOCTH, Ha3LIBaeTCAl Ma-
pameTpoM coctosiHus. [lapaMeTpH noapasfensioT Ha naBe
TPYNObl: CTPYKTYPHHIe M gHarHoctHyeckHe. CTPYKTYpHHe
napaMeTpsl HeloCpeACTBeHHO XapaKTepH3YIOT HCIIPaBHOCTb
CTPOHUTEJIbHONM KOHCTPYKLHH, AHArHOCTHYECKHE KOCBEHHO
paboTocnoco6HOCTb Kene3obeTOHHOA KOHCTPYKUMH. [TpeH-
MYLLIECTBO CTPYKTYPHBIX MapaMeTpoB — HaHOonee OGBeK-
THBHAsA OLIEHKA [0 HHM TEeXHHYeCKOro COCTOSIHHA KOHCTPYK-
IIHi, HeZOCTATOK — HEOOXOAHMMOCTh AEMOHKTAaXKa 11 HCMbITa-
HHS 3JIeMeHTOB KOIITPOJIbHOM Harpy3Kof.



[TapaMeTpbl COCTOSIHHAAT MOTYT OBITHL OCHOBHEIMH H BTO-
pocreneHHeIMH. (OCHOBHBIE napaMeTpbl XapaKTepHU3YIoT
BO3MOXHOCTH BBINOJHEHHS CTPOHTENIbHOH  KOHCTPYKLHeH
3afannbix ¢yHkuui. BropocreneHHble napaMeTpul onpene-
JAI0T yaoOCTBO 3KCMJyaTauHH, BHEWHHUH BHA, TEXHHYECKYIO
3CTETHKY U T. I

KonnuecTBetHOH Mepofi mapaMeTpa COCTOSIHHA fIBJAET-
CA €ro 3HayeHHe, KOTOpoe MOXeT OLHITb HOMHHaJBbHHIM, J0O-
NYCTHMBIM, HOPMAJIbHbBIM H TNpeAesbHbIM.

HomunaabHoe (pacueTHoe) 3HaueHHe mapaMerpa oOyc-
JIoBJIeHo ero ¢yHKUHOHANbHLIM HasHadYeHHeM. Takoe 3Ha-
YyeHHe ONMpefeNfilOoT ¥ HOBHIX M Y OTPEeMOHTHPOBaHHBLIX
CTPOHTEJIbHBIX KOHCTPYKIIHH.

Jlonycrimoe 3HayeHHe napaMeTpa — 3HauyeHHe, MPH KO-
TopoM obecncunBaercs Oe3oTkasHafd paboTa KOHCTPYKUHH
3LaHHA [0 OYepPeNHOro NHArHOCTHPOBaHHA H PeMOHTA.

3HnayeHue mapameTpa, He BbIXOAfllee 3a MpefesH HO-
NyCTHMOrO, Ha3biBalOT HopmaabiibiM. HopmanbHoe 3Haue-
HHe napaMeTpa HaXOAHTCA B HHTepBaJie MeXJAy HOMHHAJb-
HHIMH H AONYCTHMBLIMH 3Ha4YeHHSIMH.

lNpenenbHoe 3HaveHHe MapaMeTpa XapaKTepH3yeTcs
HaHOOMNBIIMM HJIH HAauMCIIBWUHM 3HaYeHHeM napamMerpa, Ko-
TOpoe MoXer HMeTb paborocnocobnas Komctpykuus. Ilpu
3TOM HajibHeillaf 3KCNAYATAlHA KOHCTPYKUHH HJH HacTH
3[aHNA HeAONyCTHMa BCJieACTBHE HapylueHHsi TpeOoBaHHH
GeaonacHocTi. JlocTHKeHHe NpefesibHOrO 3HAYeHHUS XOTA
6H opHOrO M3 nMapaMeTpoB o3liayaeT, YTO AaHHAA KOHCT-
PYKIHSI HaXOOHTCR B NpelcibHOM cOCTOSHHH. [IpepmenbHble
3HayeHHsl NapaMeTpPoB COCTOSIHHA YCTAHABJHBAIOT Ha OCHO-
BaHHM TeXHHYECKHX, TeXHHKO-35KOHOMHYECKHX H TeXHOJIOr'H-
YeCKHX KpHTepHeB.

TexHuueckMe KpHTepPHH XapakTepH3ylOT mpefesibHOe
COCTOSIHHE CTPOHTEJNIbHBLIX KOHCTPYKUHH, NMPH KOTOPOM OHH
e Moryt OoJsiblle BLHIMOJHATL CBOH OCHOBHbie (DYHKLIHH
(no mecyuwei#t cnocobnocTH, MONTrOBEYHOCTH H T. A.).

TeXHHKO-3KOHOMHYECKHEe KPHTEPHH, XapaKTepH3yloluHe
npefesibHOe COCTOSIHHE, YKAa3bIBAlOT Ha CHHXeHHe 3¢dek-
THBHOCTH HCIMOJIb30BAHHA KOHCTPYKUHI MOCJe moyKapa HJH
apapui. Ha BoCCTaHOBJNIEHHe 3KCMJAYaTaLHOHHBIX CBOMCTB
NMOBPeXACHHBIX KOHCTPYKUHA TpeOyloTcss 6oMbllHe 3aTpaThl.

Texnonornyeckne KpHTEPHH XapaKTEpPH3YIOT HapylueHHe
yC/oBHItE nHopMaJsbHOfi pabotel obopynoBanusi  (KpaHOB,
YCTAHOBOK H MAalIHH) B 3JIaHHH BCJENCTBHE Ype3MepHBIX
necdopMauiit KOHCTPYKIHA.

B npomecce OCBHAETENLCTBOBANN  XXeJe300CTOMIIKIX



KONCTPYKUHA Hapsay € napaMeTpaMH COCTOSIINSL HCMOJIb-
3ylOT [HarHOCTHYECKHE MPH3HAKH. DTH NPH3HAKH MO3BOJNS-
10T AaTh ofllee 3akJoueHHe 06 HCNPaBHOCTH KOHCTPYKUHH
6e3 KOJIHUCCTBEHHBIX OIlENOK. YcTaHnosjienne (pakta HeHC-
NPaBHOCTH MO BHEIUHHM MNPH3HAaKaM fABJIAETCH OCHOBaHHEM
AR NeTaNbHOro OCBHAETEJILCTBOBANHS KOHCTPYKUHH MYTEM
H3MEpPeHHs AHArHOCTHYECKHX MapaMeTpOB COCTOSHHS.

Kaxpas KOHCTPYKLHSI MOXET H2XOAHMTLCA B IICMPaBHOM
IJIH HeHCmpapHOM coctosunH. [IpuM HcnmpaBHOM — TeXnHue-
CKOM COCTOSIIIHH KOHCTPYKIHH 31l1aUYCHHA BCeX MNapaMeTpoB
IaXOAATCA B JAONYCTHMBIX Npefenax. Brixon u3 aTux npege-
JoB Jio6oro napaMeTpa COCTOSIHMSA 0311a4aeT, YTO KOHCT-
PYKUH# HeHcnpaBHa [3, 8].

CrpoHTenpbHass KOHCTPYKLHA Ha3biBaeTcs pabGortocmnocob-
HOH, €CNH 3HayeHHsl ee OCHOBHBIX NapaMeTpPOB HaXOASATCA
B IONYCTHMHIX NpefieslaX U eCJH OHAa HOPMaJibHO BLIMOJIHA-
CT 3aflaHHble QYHKUHH. YTpaTa paboTocnocoOHOCTH KOHCT-
PYKIUHH HasbIBaeTcsi OTKaszoM. OIHAKO TMOHATHE «OTKa3
3JIeMEeHTa» B HEKOTOPBHIX CJIy4yasix B onpefesieHHoN Mepe
yciioBHo. Tak, paboTocnocOGHOCTL 3JeMeHTa onpenesisieTcs
3Ha4YEeHHsAMH OCHOBHBIX ero napametpoB. [Ipu stom HaGop
3THX MapaMeTpPoOB M 30HHI X HOPMaJibHBIX 3Ha4YeHHit BHOH-
PaioT B 3aBHCHMOCTH OT CTE€NeHH BaXXHOCTH (yHKuHA, BH-
NOJIHAEMBIX 3JIEMEHTAMH B NAaHHON CTPOHTENIBHON KOHCTPYK-
UHH, UX LOCTYNMHOCTH NPH PEMOHTE W T. . BeaencTeue sTo-
ro ans ABYX OAMHAKOBBLIX 3JIeMEHTOB, HCNOJNb3yeMbIX B Ofi-
HOM 3/aHHH, NOHATHe «OTKa3» MOXeT ObiTb chopMynHpo-
BaHO Pa3NHyHoO.

Takum o6pa3om, paGorocnocoGHas CTpOHTENbHas KOH-
CTPYKLHA MOXeT ObIThb KaK HC- A 5
npaBHoOl, TaK H HEHCNPaBHOI.
Hcenpaenas CTPOHTEJIbHASA
KOHCTPYKUKA Bceraa paboto-
cnoco6ua. Heucnpashrle ane-
MEeHTH MOryt ObiThb H paboTo-
CMOCOGKBIMH, H OTKA3aBLUHMH.
HepaborocnocoG6Hast  KOHCT-
PYKUHS BCerfa HeHCnpaBHa.
B3apMHHe COOTHOLUEHHA pa-

CoorRomenEe «palorocnocobro-

60TOCNOCOGHOCTH K KHeHcmpap-  36-

HOCTH TEXHHYECKOH CcHCTeMH
NMoKa3aHe Ha pHc. 36.

[Ipu pewlennH 3apay AHar-
HOCTHKH NOBPEXJAEHHR B pac-
CMOTpEHHEe BBOAMTCSH OOBIYHO

CTH® W <HEECODABHOCTH® CTPOHTREL-
HHX XOBCTPYROHEB

A —aona paGorocnocoOHLIX CcTPON-
TEeNLHKX KOHCTpYKUHR;, B —To Ke,
nencnpaBAbiXx (NoBpeaenHnlx) Kok-
CTpyxinft; !/ — HcnpaBHbie CcTpOH-
TeNbliWEe KHOMCTPYKLUMM; 2—TO Me,
OTK&3ABLUHe; J — HeHenpabHue, HO
paGotocnocobiible KOMCTPYKLUHH



60Jice ABYX COCTOSIHHi CTPOHTEeJLHOH KONCTpyKuHH. O6bsc-
HAIeTCS 3TO cJiefyrOLHM. Bo-nepBriX, MOXXHO NpeAnoJararth
HEeCKOJIbKO YPOBHell pa6oTocnocoGHOCTH 3jieMeHToB. Bo-BTo-
PHX, MOXXHO NMPEANOJiaraTb HECKOJIbKO KaTeropmii OTKasop
CTPOHTENLHOH KOHCTPYKUHH, B-TpeTbHX, yAOGHBIM AIBJIAAETCSH
pPacCMOTpeHHe OTKa30B CTPOHTE/IbHOH KOHCTPYKUHMH Kak
$YHKUHH COCTOSIHHS €e 3JIeMEHTOB.

Bripenende npH HCCAENOBAaHHH TMOCNEACTBHH TMoxKapa
10JIbKO ABYX BO3MOXHBIX COCTOSIHHH «pabGoTOCnOCOOHOCTHE»
H «OTKa3» CTPOHMTENIbLHOH KOHCTPYKLMH NpeAcTaBaAsieT CO-
Goit fiBHyl0 MAeanusauHio. IIpu 3TOM HCKJII09aeTcs H3 pac-
CMOTpPGHHA GoJibllasi TPyNNa CTPOHTEJILHLIX KOHCTPYKUHMH,
ANA KOTOPHIX BaXHO NOATBEpXKAeHHe HX HcNpaBHoOH pabo-
TH ¢ He3HaYHTeJbHHIMH NOBpeXneHHAMH. PyHKuHeA OCBH-
JETeNbCTBOBAHHA HECYLIMX XeJe306eTOHHBIX KOHCTPYKUMA
CTAHOBHTCA He TOJBbKO oOHapyMeHHe, HO H oOnpeaesieHHe
CTeNeHH HeHCNpaBHOCTH. 3To TpebyeT BhAeneHHs ocoboro
KJlacca NPOMEXYTOYHHBIX COCTOSIHHH KOHCTPYKUHM, HasH-
BaeMBbIX MpefaBapHAHBIMH, @ TaKKe SJIEMEHTOB C TAMEJbI-
MH, CPeAHHMH H ciabHIMH MOBpEXAEHHSAMH.

JlvarHoCTHpOBaHHe BKJIOYaeT TPH OCHOBHBIX 3Tama:

1) nonyveHne ¥H¢pOPMaUHH O TEXHH4YeCKOM COCTOSTHHH
CTPOHTENIbHBIX KOHCTPYKUHH nociie moxapa (onpenesieHHe
MapaMeTpoB COCTOSIHHS, YCTAaHOBJIEHHE KaueCTBEHHHWX MPH3-
HaKOB COCTOSIHHSl CTPOHTENbHHIX KOHCTPYKUHA W MonydeHue
JaHHBIX O Pa3’pyLIHTeJLHOCTH MOXapa Mo 30HaM 3/aHHA);

2) obpaGoTKa H aHanW3 MNOJNY4eHHOH WHpOPMalKH
(cpaBHeHHe moJyyaeMbIX 3HaueHHN napamMeTpoB COCTOSHMS
C HOMMHAJIbHBIMH, AONYCTHMBIMH M MpeAeJbHHMH), @ TaK-
)K€ HMCIOJIb30BAHHE MOJNYYEHHBIX RAHHBIX A OUEHKH OCTa-
TOYHO# Hecyllei cnocoOHOCTH MOBPEeXAEHHBIX KOHCTPYKILHNA;

3) ycTaHOBJieHHe J[HAarHo3a H NpHHATHE PpelleHHA
(oeHKa COCTOAIHHA CTPOMTENbHBIX  KOHCTPYKUHR  mO
pe3yabTaTaM aHaJu3a W MOATOTOBKAa pEKOMEHAAUHi Mo
BOCCTAaHOBJEHHIO 3MaHHs MOCJe noXxapa).

[Tocne orHeBoro BO3feHCTBHA MOXAapa Ha CTPOUTEJIbHHE
KOHCTPYKUMH 3[aHHSl BOSHHKAIOT 3aflayd Mo OLEHKe HX
(aKTHUYECKOTO COCTOSIHHA H BO3MOJKHOCTH JlaJibHefiluero
HCNOJIb30BaHUSA. DTH 3alayH BKJIOYAlOT ONpeaesieHHe cJe-
AYIOIHX NMapaMeTpPoB COCTOSTHHSA:

HCIIPABHOCTH, T. €. COCTOSIHHSI KOHCTPYKLUHA, NMPH KOTO-
POM OHH COOTBETCTBYIOT Tpe6OBaHHAM, YCTAHOBJIEHHHIM
CHul1, TOCT, TV;

pa6oTocnocoGHOCTH, T. €. COCTOAHHA CTPOHTENBHLIX KOH-
CTPYKUMA INPH KOTOPOM OHH CNOCOOHB BLIMOJNHATHL 3a-
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pannsie QYHKUMH B Tpeaesax, yCTaHOBJIEHIILIX HOPMaMmH,

CTEeNeHH noBpexaeHHs (pa3pylueHHA) HeCYLUHX CTPOH-
TeJIbHbIX KOHCTPYKLHMH, OTAEJbHBIX YacTed H 3[aHHA B
LeJIoOM; :

npeneabHOro COCTOSHHSA, T. €. COCTOSHHS CTPOHTEJIbHbIX
KOHCTPYKUMH, NPH KOTOPOM JaJibHeHIlast 3KCMJyaTauHs
3faHHsA (BCEro MJIM 4acTH ero) AoMKHa ObITb MpeKpalleHa
BCJIEACTBHE HeyCTpaHHMOro HapyuweHus TpebGoBanuii 6e30-
NaCHOCTH.

B ycnoBusix orHeBoro BO3EACTBHA SKCMJyaTaLHOHHAA
HagexHocTs (6e30macHOCTb) KeNne306eTOHHBIX KOHCTPYK-
UMM XapakTepHayeTcsi HavdaJsibHoli Oe30TKasHocTbio (mpene-
JIOM OrHecCTOMKOCTH), OTHe-ABIMO- H TeNJIonperpakaaloulei
cnocobHOCTbIO, TepMOCTOHKOCTbIO. B 3aBHCHMOCTH OT Has-
HaYeHHUs H YCJIOBHIA NMOBTOPHOrO HCMOJb30OBaHHA kese3obe-
TOHHBIX KOHCTPYKLHH TIlocJie IoXKapa 3KCMJyaTalHOHHas
HaJe}XHOCTb BKJIOYaeT Oe30TKa3HOCTb, pPEeMOHTONMPHIOA-
HOCTB, COXPaHAEMOCTb H AoJroBeyHocTb [4, 26, 38]. '

Be3oTka3HOCTL — CBOHCTBO KOHCTPYKUHH HenpepbiBHO
coxpaHAaTb paboTocnocOOHOCTD B TeYeHHe BPeMeHH JIHKBH-
RauHH NMOCNEACTBHA noxapa.

PemonTOonpuronsHocTs — CBOACTBO KOHCTPYKUHH, 33KJI0-
yaolleecss B ee MPHCNOCOGNEHHOCTH K MNpeaynpexaeHuIo
o0pyllueHHs1 HemoCPeACTBEHHO NOCJie MOXapa, a Tak¥e K
OOHapYXKEHHIO H YCTPaHeHHI0 HeHCIpaBHOCTeH myTeM pe-
MOHTa.

CoxpaHsieMOCTb — CBOMCTBO KOHCTPYKUHH nocJie BOC-
CTaHOBJIEHHA 30aHHA COXpaHATb OOYCNOBJIEHHHE 3KCIJya-
TallHOHHBIe MOKa3aTeNH, B TOM 4YucJie CBOHCTBA CONPOTHB-
JIeHHA NOBTOPHOMY OTrHeBOMY BO3AeHCTBHIO (HEroplovYecTb,
OrHecTOMKOCTD). '

JlonroseyHOCTh — CBOMCTBO KOHCTPYKUHH COXPaHATh
paboTocnoco6HOCTE KO HACTYNJIEHHA MpefesIbHOr0 COCTOf-
HHA TOCJe BOCCTAHOBJIEHHA (PeMOHTa, YCHJHSA).

CreneHb MoBpeXmeHHS1 ¥ene306eTOHHBLIX KONUCTPYKIHI
orHeM oleHHBaloT xoddduunentoM nedextHoctH [, xapak-
TEPU3YIOLIHM CPeAleB3BelleHHoe YHCNO AetheKToB, MNPHXO-
OALIMXCA HA €OHHHLY OAHOTHNHBIX KOHCTPYKUHH. Koaddu-
HHeHT Ae(eKTHOCTH onpefensiioT no BhIOOpKe H3 1 € IHHHI
3JIEeMEHTOB KOHCTPYKLUMA, B KOTOpPOH NONBITOXHBAIOT BCe
nedeKTH H NOBpeXAEHHA, CrPYNIHPOBaHHLIE 3apaHee Ha &
BHJOB. IInA KaMAoro BHAa NOBpeXAeHHA YyCTaHaBJIIBAIOT
koapHuuent BecoMocTH B; (i=12,..,%k). Koadduurent
feeKTHOCTH NpH 9acTtoTe {-ro fedexta, PaBHOM 1My, BHI-
YHCJNIAIOT Mo popMyne



o= n—z my p‘.
KoadduuueHT BecoMocTH §; YCTaHaBJAHBAIOT 3KCHEPT-
HBIM  MNyTeM, IO CTOHMOCTH YycTpaHeHHsi  nedeKta
NaHHOTO BHIA HJH APYrHMH PELUEHHSAMH.

2. KputepHH OLEHKH TE€XHHYECKOro
COCTOAIRHA KeNe300eTOHHLIX KOHCTPYKUHH

[Tpy oueHKe 3KCNJyaTaUHOIHBIX KayecTB 3AKaHHH, IiO-
BpeXJeHIILIX MOXapoM, HeoOXxoaumMo onpenesutb CTPOH-
TesbHbI€ KOHCTPYKLHH, KOTOpbie NOMJICKAT HCCNemOBallHIo,
H YCTAaHOBHTb 3HauYeHHsi AHArHOCTHYECKHX mapamerpos. Uuc-
JIo mapaMeTpoB AONKHO OblTb TaKHM, YTOOB NPH MHHH-
MaNLHOM TPYAOCMKOCTH OCBHIETEJLCTBOBAHHA MNOJyYHTD
AOCTATOYHO NOJiNyI0 HHPOPMALHIO O TEXHHUECKOM COCTOf~
HHM 3faHus [5]. )

ITpakTHKa H3yuyeHHs nOcJeACTBH NoXapa MOKa3blBaeT,
YyTO GoJlee NOJHYI0 HHGOPMALMIO O COCTOSTHHH 3[aHHA MOX-
HO MOJYYHTb B Mpolecce HCCIEJ0BaHHA OTHeBOro BO3jeHCT-
BHS Ha CTPOHTENIbHbIE KOHCTPYKLHH.

Jsisi olenKH pa3pyLUNTENBLHOCTH MoOXapa B 3[laHHH
HCMONB3YIOT CJEAYIOLHe AHACHOCTHYEeCKHe MapaMeTpHl:
OrHEBYI0 HAarpy3Ky Ha CTPOHMTE/bHBIE KOHCTPYKUHH; JJH-
TEJIbHOCTL OTHEeBOr'0 BO3AeHCTBHA; MaKCHMaJbHYI0 TeMIe-
paTypy noxapa; TeMnepaTypy HarpeBa MOBEpPXHOCTH KOHCT-
pykuuit (taba. 27)

[TapaMeTphl OrHEBOro BO3AEHCTBUS NOJIKHEI H3MEPATHCS
no 30HaM nopaeHus 3fanHui. Hekoropbie 3kcnepTw onpe-
IeNAI0T cpenHeoOBeMHYI0 TeMMnepaTypy mnoxapa B 3[aHHH
H 10 €e 3HAYEHHIO BLIHOCAT CYXHAEHHe O THXECTH MOBpex-
LEHHsl CTPOHUTEJIbHBIX KOHCTPYKLHi, YTO MPHBOAHT K Hesep-
HLIM BBIBOLAM.

Ba)xHbeiM 3Tanom, obecrneYyHBaloOlINM CBOeBpeMeHHOe H
JOCTOBEpHOEe BLISIBJIEHHE COCTOSIHHA JKeJe300€TOHHLIX KOH-
CTPYKUHMIi nocje nmoxkapa, siBnsiercs paboTa mo ycTaHoBJIe-
HHIO BHAOB NMOBPEKIEHHH, NMapaMeTpPoB, XapaKTepH3YIOLIHX
HX BO3HHKHOBEHHE H pa3BHTHe, H COCTaBJjieliie THNoTe3 O
MeXaHH3Me BO3HHKHOBEHHSI M Pa3BUTHA IOBpPEXIEHHH.

[ToBpexmeHHs1 5JEMEHTOB HECYLIMX KOHCTPYKuui, mno-
SIBUBLUNECH BCJICACTBHE OrHEeBOro BO3AEHCTBHA, BJAUAIOT Ha
6esonacHoctb paboTel 3maHHA B ueJOM. THMHYHEIE TMO-
BPeXXACHHA KeJie300eTOHHBIX KOHCTPYKLIMA, onpelensiioline
CHCTEeMY JIHarilOCTHPOBaHHA, NpuBefeHbl B Tabu. 28.

)KeneaobeToHHble KOHCTPYKUHH 3JaHHAl B YCJIOBHSIX IO-
¥apa u nocjie Hero AOCTHraloT MnpeAeNbHOro COCTOSHHSA



27. TMapaMeTpul OrHeBOro BO3ACHCTBHA NOXKapa
Ha KOHCTPYKUHH 3AAHHUA

TNMapamerp OucHHupaeMast xa- Haneprenne co- OGbeKT
noxapa PAKTCPHCTHKA g™ AHAFMOCTHKH
pamerpa
OrveBas mua-| Pasapywnrenp- |Tensaora noxapa,| 3oHu OTICBOTO
rpyaka HOCTb noxapa | M BO3M1eiiICTBHSA
Hnutens- Molirocts  or-| Bpems, y; Mun YyacTkn 3naHus
HOCTL  Orile-| HeBoro Bo3Aedi-
BOro BO3-| cTBHA
aeficTBRA
Temnepatry- |To e Maxcumanbhas To xe
pa  OrHeBO- TeMnepaTypa OrHe-
ro Boajefi- BOro BO3ACIICTBHA,
CTBHA °C
Tennopan Axkymyasunsa | YoenvHas tennonasn| Hactw 3N12HHA,
Harpyska Tefna CTpOH-| Harpy3ka, Br/m? CTPOHTE/IbEbIE KOH-
TeNbHHIMH  KOH- CTPYKUHH, HX Sne-
CTPYKURAMH MEHTH

28. THNHYHBIE NOBPEXAEHNA XKeJe300eTOHHRX KOHCTPYKUHH

dacMenTH KoncTpyKUHR

XapaKTep NOBPCHACHHA HAH H3MCHElIHe
cBoficTe

1. ITonkn peGpPHCTHX NAHT,
MNOCKHe CHNJOWIHKEe IAH-
Thi, NYCTOTHHE H KOpoOua-
THe TNAHTH, CTOAKH paM,
CTBOJI KOJOHH, CTOAKH H
PacnopxkH  ABYXBETBEBLIX
KOJIOHH, SneMeHTH ¢epM,
PacnopKH, SJEeMEeHTH Cbsi-
seft

3. KoHconH, oronopkH Ko-
JIOHH H CTOeK

1. XaoTHyHO pacnonoXeHKHe TrOBEPXHO-
CTHHE TeMIepaTypHO-YCaflouNbe TPeLIHNkI;
TeMnepaTypHue TpelllHHH BAONb apMary-
PH  (HeCKBO3HHe), Ppa3pyLIeHHSi YacTH
CeYeHHS 9JeMeHTa, NMPOrpeToro BhINe KpH-
THYeCKOfi TemnepaTypu HarpeBa GerToma,
pacTpecknpaHre 6¢TOHa; OTC/NOEHHe 3a-
ILHTIOrC CAOSA, B3puBooOpa3Hoe paspyure-
HHe, CKDO3HhWE TPeILHHW HJIH OTBEpCTHS
TEPMHYECKOTO MNPOHCXOMKIEHHA; CHRXKElIHe
npouyHocTH GeTola HapyXHWX CJIOEB ceue-
HHA SJeMeHTa BCJefICTBRE MNepeKaJHBaRHsA
OeTOHa; H3MEHeHHE¢ MeXaHHYECKHX CBOACTB
NporpeTol apMatypH; neperpes, nepexor
CTanu; cjefn orHeBoRl spo3uH OeToHa R
apMatypHoit cTanu

2. UpesmepHoe pacKpHTHe TpEllHH, HOp-
MaZbHEX H HaKJIORHWX K MNpoaOJbHOR
OCH; NOBLIUeHHNEe MPOrHOW M HCKpHBJe-
HHA (Bmru6m), a TakiKe mNOBpeMCACHHS,
yKasaHHue B 1. |

3. Bonbwas creneHb paspywenHa GeTOHa
B CeWeHHH KOHCOJIH, YeM B CeYEHHH KOJIOH-
Hbl, BchieacTBHe Gonee rayGoKOro mporpe-
Ba KONCOAH; TeMNepaTypHO-YCaAOUHbIe
TPCUIHHE, TPellHNLl cpe3a OT COBMeCTHOro
JefiCTBHS HAarpy3KH H OrHEBOro BO3JefACTBHA

17



ITpodoasxedue Taba. 28

SneMeHTH KOUCTPYKUHR

XapaxkTep NOBpPeXACHHAA EAM HIMelieHHe
ceoficts

4. OnopHule 49acTH, YasH,

COEAHHEHHA

4. CaBHr 3aknafMux gmeranefl, HapywerHe
CTHIKOB apMaTypH, CKBO3HHE TpeWHHH B
6erone 3aMOHONHIHBAHHA

29. Metoan onpepe/ieHHn noBpexacHUi mene306eTOHHLIX KOHCTPYKUHR

IMobpex neHus
KOHCTPYKUHA

Ouennpaenuie napaMeTphl
{nocneacTBHA)

Meton ocBuAaeTCAL-
CTBOBaHHA

XaotHuHo pacnoJo-
#eHHble TeMmnepa-
TYPHO-yCanoylsie
TPelllHKL, pacTpec-
KHBaNHe

TeMnepatypibie

TPeLUIHHLI BAOJB
apMaTypH (ue-
CKBO3HLIE)

Pa3spyuieHHe yacTH
CeyeHHH 9JIeMENTa,
Nporperoro  Buile
KPHTHYeCKORE  TeM-
nepaTypH Harpesa
GeTOHa

OrcnanBanue  3a-
(MHTHOrOo cnos Oe-
TOHa

BapuBoo6pasuuie
paspywenHs 6GetToHa
nopepxHocreli sJe-
MEHTOB

118

IanHa, rnyOHHa H  MeCTO
pacnonoxeHura TpeluuH (ne-
pepacripenenieHHe  Hanpme-
KHit IO CeYyeHHIO SNCMEeHTa)

MecTo pacnonoOMeHHA, ray-
6RHa, ANHHA H LIHpHHA pac-
KpnBaeMulX TpeiMH (CHHXKe-
HHe TMpPHrOAHOCTH  JKeJe3o-
GCTOHHEIX KOHCTPYKLHH)

Tomuura nporpeea 06wunO-
ro 6eroHa noO CEeYEHHIO 3SJne-
Menrta cBbiue S00°C (curxe-
uHe Hecyiwefi  cnocoGHOCTH

3/leMeHTa)

Tonuuna orcnausanus Geto-
Ha (yBenHuyeHHe  rAyGHHH
nporpepa  CeYyeHHst B MecTe
OTCNOEHHR 3aLIHTHOrO CNOA
6eToHa)

TonunHa GetoHa B MecTax
B3pHBa; fUOWAAb Y4acTKOB,
nospeX<peHHHX B3puBoM Ge-
TOHa (yBe/JHYEHHE TOJLUIHHK
nporpepa 6eToHa No  ceve-
HHIO, OroJieHHe apMaTypH BO
BpeMs MoXapa)

Buayanbuuifl, pHsy-
anbLHo - ONTHYECKHIN,
Y/bTPa3ByKOBOIl

Hncrpymentanpuuit
(M3meperRHe IUHPH-
HH, PACKDHTHA Tpe-
L{HH)

Mexannvecknft (BH-
py6anne MONAHO-
CTBIO MOBpEX AEeHNHO-
ro caoa 6CTOHA, BHI-
CBEep/HBaliMe oT-
BEPCTHH, OTKON Yr-
JIOB NporpeThLX Ce-
YeHHi1 MOJIOTKOM).
Tennorexnnyeckui
pacyer

HueTpymenTan-
HHf,  MarHKTULIN,
MeXaHmdeckuli  (oT-
KanulBanHe MONOT-
KOM NPH MNPOCTYKH-
BaHHH)

HHCTpyMeRTaNbHbIN
(mpe oueHke ray-
6in  Getoma B
MectTax  B3pHBa),
MexaHHyecknit (upH
OUEHKe  TOJILHHH
NOAHOCTBIO no-
ppexcaennoro Gerto-
Ha), TennoTexliyye-
CKHA pacuer npo-
rpeea OeToHa



{1podonrscenue Taba. 29

IMospexcnenny
KONCTPYKOHA

OuennbaeMtle napaMeTph
(nocne ACTBHA)

MeTon ocoHaeTeNn-
CTBOBBIIHA

CKBO3HHe Tpeln-
HBl, OTKONIH GeToNa

H3MeHnenue npouHo-
CTHHX H fAedopMa-
THBHEIX  XapakTe-
PHCTHK NpOrpeToro
Getona

H3meHenne Mexa-
HHyeckHX cBoficTs
NporpeTux fo BLI-
COKHX TeMnepatyp
apMaTypHHX  CTa-
qeh

Cnenn oruesoft
spo3un OGetoHa H
ctanu

IIIHpHHa pacKpHTHA TPEULHH,

pa3Meph OTKOJIOB Getona
(cHUXeHHe NPOYHOCTH H Ke-
CTKOCTH 9JIEMEHTa)

IMpounoets  nporperoro Ge-
TOHa Ha CXKaTHe, MOJAYJb fie-
bopmMaumH (CHHXKEHHe HeCy-
wefl cnocobHOCTH H cTeneuH
NPUrOAHOCTH KOMCTPYKIui)

[lpoynocTHHE  XapakTeépMc-
THKH, MOAYJb YRPYTOCTH CTa-
JH (CHHXEHHe Hecyllefi cmo-
COGHOCTH H NPHrOAHOCTH
KOHCTpYXUHH)

I'eoMeTpHuecKHe pa3MepH ce-
YeHHH SJEeMEHTOB; MNpOYHOCT-
Hue H gedopMaTHBHHE CBOH-
cTBa noppex<feHHoro GeroHa
H apMatypu (cHHXXeHHe OGe3-
ONacHOCTH paloTH  mMarpy-
3eHHoro 6eToOHa H CTanH)

BHayanbuo-ontuye-
CKHH, yAbTpaspy-
KoBoOH

Busyanbuuit (no
BTy, BHEIWHEMY
BHAY O6eToHa), Me-
Xannuecknit (yaap
MOJIOTKOM mo GeTo-
Wy u 3ybuny), Ha
OTPHB H CKa/lHBa-
HHe, cBepJieHHe OT-
BEpCTHH, aKyCTHue-
CKMit, yNbTPa3ByKoO-
BO#

Buayanbso-onTHye-
CKHA, M3BNeyeHHe
0o6pasuos, HCNLTa-
HHE MeXaHHYEeCKHX
CBOACTB H aHajH3
XHMHYECKOro  CO-
CTana CTajH, HCMH-
TaHHe  NPOYHOCTH
Nno TBEpAOCTH Me-
TaJa, HCMHTaHHe
apMaTypH Ha  XO-
noaHuR neperu6

BuayanbHuf, nHpo-
MeTpHYecKnil, uH-
CTpyMEHTaMNbHHH
(onn uaMepeuns
rayGHHb SPO3HH
Gerona n apmary-
PH), MexanuyeckuH
H yJbTpa3ByKoBo#



BCJICACTBHE OTKa3a (NOTepPH HECYLIHX HJIM 3KCnayaTallHOH-
HbIX CBOMicTB) WX 3nemeHTOoB. OClOBIILIE NMPHYHILI OTKasa:

1) BHICOKHIi ypOBeHh HaNpsi)KCHHA B CEYEHUAX 3JieMeH-
TOB, BLHI3BAHHLIX BHCUINEH Harpy3koff ¥ OrHEBbIM BO3[eii-
CTBHEM;, HeJOCTaTOuHasi TCPMHUECKAsi MPOYHOCTbL MAaTepHa-
JIOB H 2KeJje300CTONHLIX KOHCTPYKUMH;

2) HH3KOe KayeCTBO H3roToBJiellHSl 3JIeMeHTOB JKeJie3o-
6eTONHBIX KONCTPYKUHiH: HaJHuHe TpeluHH, aedekTos, OT-
KJIOlleHHe TeOMeTPHYECKHX Pa3MCPOB CEYEHHS M TOJLIHHH
3alHTHOro cJiosi 6CTOHA OT IPOCKTHHIX;

3) HeAocTaTOYllasi OFHE3al{HTa Y3JI0OB H CONpPSXKEHHH
COOPHBIX KOHCTPYKUHH, H3HOC MOBEPXHOCTH MATEpHAJIOB
enc3obeToHa noj AEHCTBHEM OTHeBOH 3PO3HH B YCJIOBHSAX
JKECTKOro TeMmnepaTypHOro peXHMa H KOPPO3HOHHMHIX HO-
BPCXKJIEHH I nocJie noxapa.

Bo3aHHKHOBeHHe H pa3BHTHC NOBpeXJeHHH keje3obe-
TONHBIX KOHCTPYKUHMii B YCNOBHSX OrHeBOro BO3ACHCTBHA
H Mocjie Hero 3aBHCAT OT HANPSKEHHOIO COCTOAIHHA 3Je-
MeHTa, TenJonpoBOAHOCTH 6etolla, KO3Q(PHUHEHTOB TEPMH-
4YeCKOro pacliMpeHHs, NMPOYHOCTH COCTABHHIX YacTeH e-
Jleao6eToHa H HX YYBCTBHTCJIBHOCTH K YNPYrHM H IJIaCTH-
yecKkHM JAcopmauusm. OO6pa3zopaHHio MOBEpPXHOCTHBIX
noBpeX<JieHHi MocJyie OrlHCBOro BO3JACHCTBHA Oaxe MaJsofl
JJIHTEJIbHOCTH crnocobcTByeT CKJIOHHOCTb OeToHa pacrtpec-
KHBATBCA BCJEACTBHE TCMNEPaTypHOil yCAaAKH.

Tonumuna noBpexAelHs CCUCHHHA 3JIEMEHTOB 3aBHCHT
OT MOILHOCTH IOXapa, YCJoBHi oborpesa n TenyiopHanyec-
KHX cBoiicTB 6eToHa. C pocTOM MaKCHMAaJdbLHHEIX TeMmnepa-
Typ TlOXapa H IJIHTEJNbIOCTH OrHEBOrO BO3LEHCTBHS Ha
esle306eTOHHBe KONCTPYKUMH YBeJHYHBAaeTcs TOJIIHHA
nporpeBa cevyellHsi BhHILUEe KPHTHUeCKofi Temnepatypu. B
XKese306eTOHHBIX KOHCTPYKUHMAX, HaXOAALIMXCA B 30HaX
OFHEBOTO BO3NEHCTBHS BBLICOKON HHTEHCHBHOCTH, HabJilo-
AaoTca B3pHBooOpa3libie paspyuieHnsi 6eToHa M moTeps
uejsoctHoctH 3siementa 10, 21, 39].

[loBpexaeHnsa mene306eTOHHBIX KOMCTPYKUMA BeJef-
CTBHe CHHIKEHHS MPOYHOCTHLIX M AeOPMATHBHBIX XapakK-
TEPUCTHK OTOMNOKEHHOH apMaTyphl H Mporperoro GeToa
3aBHCAT OT MAacCHBIIOCTH CCYCHHSA, YCJOBHH oborpepa H
JUIHTeJILHOCTH OrHeBoro Bo3zeiicTBHA. [IposiBiieHHe orHe-
BOH 3pO3MH MaTepHaJIOB KCJe306CTOHA BO3MOXKHO B 30HAaX
OTHEBOrO BO3JEHCTBHA CBEPXBHICOKOfi HHTEHCHBHOCTH. JIH-
arHoCcTHYeCKHe MapaMeTphl H METOAH OCBHAETENbLCTBOBA-
HHAl MOBpeXIeHHLIX KOHCTPYKLUHI npuBefleHn B TabJa. 29.

HInsi oueHkH coCTosiHHA GeTOH2 Mo cevyeHHIOo ese3obe-



TONIBIX KOMCTPYKUMiIl B MpOLECCE  OCBHAETENBCTBOBAHMS
HCCACHYIOT Takue napamMerpn (taba. 30):

TOJILHHY pa3pylleHHoro cJjioss 6eToHa, T.e. YaCTH Cce-
yClHA, MPOrpcToii BHILIE TEMIEpPaTypbl HECTPyKIHH Oe-
TOHA; '

oC€TaTounylo0 npo4yHocThb Gerolla MO CJOAM IonepeyHoro
CCYEHHS 3JICMCIITA, MPOrpeToro BO3J/ICHCTBHEM BHICOKHX
TCMIIEPATYD;

AehopMaTIBHEIC XapaKTePHCTHKH 6eToHa MO ceYenH1o
nporpetoro 3JjemenTta (llanpuMcp Moaynb npecopmaluu);

TENNOGHUIHYCCKHE XAPAKTEPHCTHKH GeToHa (TemJompo-
BOAHOCTb, TeNJOEMKOCTb, BJIAXKHOCTDb);

¢ yHKUHOHAJIbIILE CBOMCTBA 3AIMHTHOrO cios GeToHa.

Ins ouenku cTeneHH YMeHbLIeHHA paborocnocobHoro
ceYeHHs xKeJie3006eTOMHHX KOHCTPYKLMA ONpEAENSAIOT TOJI-
UIHHY MOJIHOCTLIO MOBPCXKAEHHOro cjofl Oetona, mJsi  Mc-
cllefoOBaHUA Hecylueil CMOCOOHOCTH, MECTKOCTH, TpellHHO-
CTONKOCTH H OFHECTOHKOCTH KONCTPYKUHM — NPOYHOCTHHIE
H pedopmaTHBHBIE CBOHCTBa 6etolla, MJI OLEHKH CTeNeHH
NnporpeBa CeYeHHs 3JieMelTOB — TeNJoH3IHUeCKHe Xapak-
TEPHCTHKH H BJIaXKHOCTb OeToHa.

CaoiicTBa 3alUTHOrO ¢Josl 6CTOHA 3aBHCAT OT ero ToJ-
IHHH, TemJIo(pH3HYECKHX XAPaKTCPHCTHK H YCJIOBHA pabo-
TH NIpH OT'HEBOM BO3ACKHCTBHH H mnocJie noxapa. Ocrartoy-
Hy10 NMpPOYHOCTb OeTOHA HCCJEeAyIOT B OCHOBHOM B paboyeM
ceyeHHH anementa, Pasmep sppa pabortocnocobuoro ce-
YellHsl onpefeJisieTcs CTelcHbO nporpeBa 6eToHAa HHIKE ero
KpHTHYecKOH Temnepatypwl (Tabn. 31).

XapaKTep H3MeHCHHA NPOYHOCTH 6eTOHa NpH CIATHH
B 3aBHCHMOCTH OT TeMNCPATYpHl HarpeBa H CTelleHH Ha-
rpyxeHusi nokasan Ha pHc. 37. IlanHne 06 H3MeHeHHH
NMPOYHOCTH 1la CXKaTHe HEKOTOPHIX BHJAOB 6€TOHOB B 3aBH-
CHMOCTH OT TeMIepaTypH H MpeABapHTENLHOrO HArpyxe-
HHSl, HCNoOJib3yeMhle AJIi PAcyeTOB OCTATOYHOH HecylleH
C10COOHOCTH MeJle306eTOHHBIX KOHCTDYKUMH, NpHBeneHb
B tabn 32 [7, 9, 20].

Ilocne mo3aeiictBua noBuiweHHuXx (mo 200 °C) u BHCO-
KHX TeMnepaTyp 3HAYHTCJbHO HapyllaeTcsi CTpykKTypa Ge-
TOHa. DTHM 06DBACHAIOTCA MOTEPH ero ynpyronjacTHYecKHX
cBoficts. MameHenve koadpduumcHra fo, YYHTHIBAIOLICTO
CHHXXeHHe MOAyJs ynpyrocTH OeTona B 3aBHCHMOCTH OT
TeMIePATypH HarpeBa, Moka3aHo B Ta6Ja. 33.

Koa¢p¢uunent ynpyroctH GeToHa yMeHbLIaeTCs C yBe-
JIHUEHHEM HaMpsAXeHHs M TeMNepaTypbl Harpesa. Peluaio-
UM GaKTOPOM NMPH 3TOM fABJIAeTCA MOBHILIeHHe TeMIepa-
Typy (Taba. 34).
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OnpezensieMast | pamepsempie cocTanns-| OGBEKT HCCTeno-
XapaKkTepHCTHKa IOLlKe NapaMeTpa BaHHSA
KOHCTPYKLHH
Tosmuura pa3s-| PaGouee ceue-| Fny6una nporpena] )Kenesoberor-
PYWCHHOr0  Or-| HHE SJeMEHTa CCYEHHA SJIEMEHTA,| HWE 3JIEMEHTL!

HeM caos Oero-
Ha

ITpounocts Hecymasn cno-|I[Tpounocts GetoHa| Ceuens xene-
nporperoro Ge-| co6KOCTD Ha cxartue, MIla | 306eToHnux
TOHa S/1eMEHTOB
HedopmaTtuB- | XectkocTs, Moaynr nedopma-| JKenezoGeToH-
Hhle XapakTepH-| nporu6nl udH, KO3Q(QHUHEHT| Hhle KOHCTPYK-
CTHKH  mporpe- ynpyroctn 6erona |uuu nocne or-
Toro 6eroma HeBoro BO3Jeh-
CTBHA
Tennodusnye- cege-| Kospduumenra Ceuennn  KeJe-
CKHe  XapakTe- TeNJONPOBOAHOCTH | 306ETOHNHLIX
prcTHiH GeToHa H TCNJIOEMKOCTH,| 31CMCHTOB
Baax{HocTb GecTola
no macce, %
dyukuHonams- | Orvectoiikocth | Tomuuna, mM, u co-| Otpenvut  yua-
Hule  CcBoOjicTRa} H RONroBey-| CTOAHHE 3alLHTHOrO| CTKH Keje300e-
6erona HOCTb chos GeToHa TOHHHX  KOHCT-
pyKIHii
31. KputnHueckan 7emMnepatypa HarpeBa TAXenoro 6evoHa
Ha H3BECTHAKOBOM 3anontHTeNe (BAXKYILEe — NOPTAAHAUEMEHT)
pas- KpHTHU2S 1 Ko3QPHUHeHTES
SJe-
1,2 1,4 1,6 1,8 2 | 22
60 | 60 | €0 | 630 | 640 | 650
620 620 640 660 680 | 700
520 | 530 | 540 | 855 | 560 | 570
600 610 620 630 640 | 650
350 | 380 | 430 | 480 |50 | 600
430 450 500 550 600 | 650
33 | 350 | 450 | 500 | 570 | 650
04 u Gonee 7 | B0 | 5% | 60 | &0 | 700

Ilpumeuannn: 1. [puBenennt 3HayeHHs KPHTHYECKOf TeMnepaTypul

6eTUHA ANA CXKATON 30HH 3N1EMEHTOB NPAMOYIOJILMOFO CEYeHNs:

Hajg

yepTofi — B npoliecce OrHeBOro BO3ZeAiCTBHA, NOA yepToH — nocje noxa-
pa H nocneayowero oxNnaxaeHHs.
2. Ilna mene3o6eTOHHHX S/EeMEHTOB, HIrOTOBJAEHHHX H3 GeTOHZ Ma rpa-
HHTHOM WeGHe, KPHTHYECKYKX) TeMnepatypy ymHo)awT Ha 0,85, u3 Ge-
TOMa Ha Kepam3uTe — Ha 1,2,



32. H3ameHeHHe NPOYHOCTH GeToHa HA C)KATHE B 3aBHCHMOCTH
of TEMMEPaTyPH Harpepa

A — = g —

z Kosdduunenr ycnonii paGornl ocrnipuiero Getona mg .
a8 S nocne Harpepa ero 10 TemmepaTyps, °C
S8
Bua Gerona g‘;gg
2232 100 | 200 | 200 [ 400 | 500 | 600 | 700 | 800
nIEe
Taxenwlii — (0,808 10,8 |0,78]0,7|0,5]0,15 |0.05
6eTOH nal 0,3/0,98/0,95]10,92|0,85|0,7710,6] 0,2 [0,05
FPaHHTHOM
pieGHe
To e, ual| — |0,9 |0,84]|0,78| 0,74 0,64] 0,44] 0,24 |0,05
H3IBECTHAKO- 0,3/10,95/0,9 |0,85]0,78| 0,68 0,54 0,32 |0,1
BOM LiefHe
Kepam3suro- —_ 1 | 0,9810,95]0,7]0,6] 0,5 0,15
6CTOH 0,3|1,65] 1,1 1,15 | 1,1 |1 0,85| 0,65 |0,2

IlpumMeuannn: 1. INpounocts Gerowa mo Hereuenuio 30 cyr Noche
Harpepa H MOCJENYIOIUEr0 OXJAXKAENHHS CHHXKAIOT JOMNONHHTENAbHO Ha

10%.

2. [lpun nopmaneHofi Temnepatype (20—50°C) Koattguuneu-r ycnoBHi
paGoTH. paBeH eAHHHLe, mocse HarpeBa cBhiie 800°C — HyJ0O.

3. I[TpHamennyo npouHocTs GeToHa, MOABEPrHYTOro BO3AefiCTBHIO MOBHI-
WEHHBX M BBHICOKHX TEMINEpaTyp, BHPpAXAalT uyepei MpOYHOCTH GeTOHa

NpH HopMaabHOfi TeMnepatype no ¢opmyne Rnp.i=mg' Rup.

33. Hamenenne monyns ynpyrocth GeroMa B 3aBHCHMOCTH
OT TEMNEPATYPLl Harpesa

Harpyaka Ko3bduurent B npn Temneparype
npH Harpe- narpesa, °C
Bun  3anonHn- Be, AOJH OT
Tens ana  Ge- | ppyamennoft
ToHe MPOUHOCTH | 159 200 | 200 | 400 | so0 | 600
Ipannr — 08 |o,65]|0,45]0,3 [0,15(0,05
Juabas — 0,9 0,7 0,45 0,35 | 0,2 0,07
HapecTHAK —_ 0,9 0,7 |05{0,4 |0,25]0,1
T — 0,92 |0,78/0,68|0,6 |0,6 |0,38
KepaManr 0,2 0,96 0,83]|0,77| 0,64 | 0,53 | 0,43
0,3 0,98 080,88 |0,65|0,6 |0,5

MMpumMeuanune Moayss ynpyroctH GeroHa, noAsepruyToro BO3jeitcT-
BHIO BHICOKO# TeMllepaTypul, BHPaXaloT yepe3 MoAysb ynpyrocti GeroHa
npu sopMankiiofi Temneparype: Egi=foLs.
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37. BauANHC TeMncpatypul HArpeBa 1A NPONHOCTL OGCTOHOB NPH CXATHH

a — TRXCABA GeTON Na HAIDCCTURKOBOM LICOMC; 6 — TOo XKe, Ha rpanutioM uweGite;
8 — xcpasantoberon; [ — npeanapuTenvno-narpyKennut  6crom B ropavyeM co-
CTOANMN. 2 — TO e Gea narpy3kH; 3 — 70 xe, ¢ Harpy3koil B OXNa)aeuuoM co-

cToAannw; ¢ — To e, Ge3 Marpy3KH: 5 — To JKe, Hpi narpcbe TNpPeNBAPHTCAbHO-
narpyxeunuit na 0,2 R:p

C poctoM TemiiepaTypnl M3MeHSIIOTCA TaKue TeMJao(H3H-
YeCcKHe CBOHCTBA 6eTOHa, KaK TeMJIoNpOBOAHOCTb H TEMJo-
eMKocTb (TabJ. 35). DTH XapaKTCPHUCTHKH HCMOAL3YIOT ANA
pacyeToB NporpeBa ceYeHHi MKeJe306€TOHHHX 3JEMEHTOB,
HaXOOHBLIMXCA B YCJOBHAX mnoxapa. Touwlna cjos Ge-
TOHa, NPOrpeToro BHILIE KPHTHYECKOH TeMnepaTypH, 3a-
BHCHT OT AJIMTEJBHOCTH NO)Kapa. 3aBHCHMOCTb TOJILIHHH
NOJIHOCTBIO NoBpexaennoro cjosn 6eroHa oT BHAA KPYNHO-
ro 3allOJHHTENSl M AJHTEJBHOCTH OrHGBOrO BO3AEHCTBHA
npupeseHbl B Taba. 36. °

XapaKrep noBpexpeHuN KeJe300€TOHHBIX H3rH6aeMbIX
3JieMeliTOB — NJIHT M TNaHejel, puresiefi U 6aNioK, NMOKpH-
THH M NMepeKphiTHA B OCHOBHOM 3aBHCHT OT H3MEHEHHSA
NPOYHOCTHHIX H Ae(OpMATHBHBIX CBOMCTB  apMaTypHOii
CTaJli C pocToM TeMIlepaTypbl Harpepa.

Jna onpepeseHHs COCTOAHHS xKeNe300eTOHHBIX  3Jje-
MeNTOB MoCJje MOXapa H3y4aloT CJACHYIOLME XapaKTepH-
CTHKH apMaTtypHoil ctannm (tabn. 37):

TEMNEpPaTypPHyl0 MNOJI3yYeCTb MpPH Harpepe ¢ LEJbIO
OLEHKH TPCLUIMHOCTOHKOCTH H OTFHCCTONKOCTH KOHCTPYKIMIl,
norepH npeaHanpsixkeHHs paboueli apMaTypH AJSl OUEHKH
¥ECTKOCTH H nedopMaluM 5JIeMCHTOB, Npeles TeKydyecTH
(BpeMeHHOe CONMpOTHBJIEHHE) OTOMIKGHHON CTajH, Xapak-
TEPH3YIOLIHI OCTaTOYHYIO NPOUNOCTb KOHCTPYKLHil; Npoy-
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gocTibie H MJacruyeckne cpoiictsa nochie  BO3ACHCTBHA
remncpatyp Bbiic 800°C H nocyenyiollero OxJaIeHHSA
NS OUEHKH HECYlicil COCOGHOCTH H PEMOHTONPHIOAIOCTH
KOICTPYKLHA.

TemnepatypHasi MOJ3yyecTb apMaTypHOi cTand 3aBH-
clIT OT CTeNellH IarpeBa W HanpsAaKeHnHoro coctofuus. Cre-
nclib HATAKEHIIA apMaTypbl NPEeRHANPSIKCHHBIX 3JIEMEHTOB
3aBHCHT OT YCTaHOBHMBIUCIOCSI HANPSAXKEHHS Gayn H MpPH-
poCTa HaNpSAXCIIHA B apMaType OT BHELIHHX Harpy3oK
Aop. TIpHpOCT HanpsKeHHil oOnpefesAIOT KAaK pPasHOCTDb
(nosioKHTeNbIEIC 3HAYCHHA) HanpsMCeHufi B apMaType OT
BO3ZAEHCTBHA BIIEIUHHX HAarpy30K Ops H YCTAHOBHBIUHXCS
Ilanpﬂﬂ(eHHﬁ Oan, T. E. AGB=U¢|,B—Un,n. OTpHuaTeJIbl{blc
3HaYeHHus 3TOH pa3HOCTH HaNpPANKEIHil 11a cTelneHb HaTA-
JKEHHA apMaTyphl e BJHAIOT. CllenoBatesibHO, HaTSXKEHHE
B apMaTtype OT NpeABAPHTEJLHOrO HAnNpAXEHHA H BHeL-
HX Harpy3ok o6y=~0au+ACe

Hanpsxenne, ycranoBuBlieecs B apMmaType OT BO3-
ACHCTBHS NPCABAPHUTENLHOTO HATAMEHHS, PacCYHTHIBAIOT
no c¢opmyie '

Gan=0, _"[(No 1Fp )+ (N, eq 4, I-’n )1,

rl€ 0o — KOMTPOJSHPYEMLIE HAMPFIKEHKA B apMaType; n — OTHOWeHHe
MoayJsieli ynpyrocTH apMaTypH H Getona;, No— yCHIHe NpeaBapHTeNb-
HOro OGXKAaTHR CeMelHs, pacCMAaTpHBaeMoe KaK BHEulliig CHJA;, €o.p —
SKCHEUTPHCHTET NPHAOMEHHA YCHAMA npeABapHTenbnoro obMarua oT-
HOCHTEJIbHO LIEeNTPA TAMKECTH MNPHBENEHHOro CeYEeHHA; gm — PaccToAlHE
OT LEHTPA TAMECTH NPHBEAEHIIOT0 CEYeNHA A0 TOYKH NPHJIOIKEHHN PaB-
HogeficTeylomelt ycranit B uanpsaraemofi apmarype; Fu H Jp— cooT-
BeTCTBENNO NNOWAJib H MOMEHT HIICPUHH NPHBERCIIHOTO CEuYEeHMUS 3Je-
MEHTa.

Hanps)eHHA B apMatype OT BO3HeACTBHS  BIICLIHHX
Harpy3ok npu u3rube xenesoberoHuoro snementra (M —
H3ru6aloLHii MOMGHT) onpegensloT no ¢opmyse

og_n . nMyH"’l'l-

CTeneHb HanpsXeHHs APMATYpPH HaXOAAT KAaK OTHO-
HielHe AeACTBYIOWHX HANPAMEHHA X BpeMEHHOMY Compo-
THBJIEHHIO0 Pa3spHIBY

m, = (0, ,+ 480, )R},

Beanuuny, obpatiio nponopuiioHanibllyl0 CTeneHH Ha-
npsixeHus paGouecit apMaTyphl, Ha3LIBAIOT K03G(PHUHEHTOM
6c30MacHOCTH BPEMCIIHOIO COMPOTHBJIECHHSA

kﬂ = RI;,UH.

Jaa nanpsraemoii apMaTypul cTefMeHb HaTAXKeHHA H
Ko3dPHuUHEHT 6e3onacHoCTH



34. Hamenenne xosdpdHunenta ynpyroctn GetoHa
B 3aBHCHMOCTH OT TeMNePaTyphl Harpepa

T .
Kos¢duuuenr ynpyrocrii GeroHa npH TeMnepatype Ha.
rpeea, *C
00 | 200 | 300 | 400 | s00 | 00 | 700
Kepamanto6erox l 0,610,62) 0,58 |0,65]0,35 l 0.2
Taxenufi GeTon 0,55 0,5 0,47 | 0,441 0,251 0,15

35. TennodH3anyecKHe XapaKTePHRCTHKH 6eTOHA B 3aBHCHMOCTH
OT TeMnepatypu Harpesa [21]

——

Koagduuuenrtn
TENJAONPOBOAHOCTH Tel'lJ'IOEMKOCTH—-

Ay =A-1B6, C;,=C+D6,

Bt/ (m°-C) w2/ (kr-°C)
ArnonoputoGeronu 1670 0,74-0,0070 0,8840,670
Taxennit Geron Ha l 2190 1250968 | 0,7540,640

H3BECTHAKOBOM 3a- ' : ' '

3aMONKHTENE J 2250 1,14—0,550 0,714-0,850
To Xe, Ha rpaMmT- } 2220 1.4—1,10 0,750,650
HOM 3a3noJiHuTeNe 2350 1,2—0,350 0.74 0,850
950 0,234-0,130 0,850,580
KepamsnroGeron i1 250 0,440,050 0,854-0,380
) 1380 0.3840,080 0.854-0,460

[epnuroGeton 1 090 0,340,119 0.854-0,60
2000 1,03—0,440 0.754-0,650

[lecyanufi Geron } 2 000 1160620 | 0,75+0,70

Ilprmeuvanusa: |. 3nayeHHa, npusefieHHble B TabaHue, CrpaBelHBbI
npH TeMnepatype Harpesa Gerona eniwe 100°C.

2. Ilpu narpese Gerona ao 100°C KoadpuuuenT TenNONpoBOAHOCTH €r0
NpaKTH4YeCKHM He HameHsetcs [21].

3. 9=10"%, rne { — TeMnepaTypa Harpesa, °C.

36. TonwMHa NONHOCTBIO NOBPEKAEHHOTO OrHeM C/0R CeYeHHA
KOHCTPYKLMH

3 “n’,'o‘ TonwHHa paspylleHHOro orkeM ciaos Geroia, €M, npH
Bux KpynHOro §i:-3 AANTCALHOCTE OTHCBOFO BO3ACHCTBHA, Y
3anoanurenst E§.§9
Gerowe 12527 os 15| 2 3 s | 6
M XX
600 0,6 1,6 2,6 3 4,47 5,4 | 6,4 7
550| 0,8 2 3 3,615 p| 6 7 | 8
) 500 | 1 2,4 | 3,4 42567 8 |9




Ilpodoaxenue 7aba. 36

/_-—_

A KPyNHOro

epa 6eTo-

TeMnepaTypa

TonunHa paspywieHioro OrHeM cnoa GeToHa, CM, NpH
ANHTENbHOCTH OT'HeBOTO BOSAeRCTBHA

®
£
spnoAMHTENA g Q
TOIlA 'I- E_°
£xL .1 05 1.5 2 3 4 |s]e
Y REx
650 0,4l 12| 18]|24]|32]|4 4,85,4
Hasecthax L go0 | 06 | 1,6 | 2,2 | 2.6 | 3,6 | 4.6 | 5,56
5001 0,8 (1,8 26| 3.2 4,4 5,4 | 6,217
70| — o7 |12 1,8]24]27]3.44
KepaMauT 650 | 0,3 | 1 1,6 | 2 2,71 3,314 |4,5
600] 05]|1,3|1.8]2,2]3 3,8 | 4,6l5

MpuMeuanun: 1. KpuTHyueckylo TemnepaTypy narpepa GeroHa omnpe-
ACJIHIOT B 3aBHCHMOCTH OT PasMCPOB CEUEHHA 3eMEHTOB H KO3(HIHEH-
ta GesonacnocTH NpouHocTH GetoHa (cM. Taba, 31).
2. JlanHnle npHBeieHn AJA cayyas OAHOCTOPOHHero oGorpesa cnsomnof
NAKTH Tonwuuow 18 cm.
3. Ilnn ouenxku ray6uHm nporpesa cjosi G€TOHa OO 3afaHHOR Temmepa-
TYPH nocJle OrHeBore BO3AEHCTBHA 3afaHHON ANHTENBHOCTH YYHTHBAIOT

Ko3dduuHeHT TennoBofi HMEPUHH NPOrpeBa CEYCHHA mg'sl,&

37. IapameTpn, onpegensoiiHe OCHOBHLIC CROMCTBA APMATYPHBIX
cTaned Xenelo6eTOHHLIX KOHCTPYKUMA Mocae nomapa

Hecnenyeune OnpenenncMan | Lsmepstemmie coctas-| OGbekr  anardo-
napaMeTphl xaPa“‘:‘(‘;P“““' JAfOlUHEe napaMerpa CTHPOBaHHA
[pemen Temnepa-| Tpewnno- Ilpepenbhan Temne-| )KenesoGeron-
TYpHOR nOA3yYecTH] cTOfiKoCTb, |paTypa Harpepa ap-| HHE KOHCTPYK-
ctanell npH uarpe-| orHecrofi- MaTYPH B 3aBHCH-|LHH B YCJIOBHAX
BEe KOCTB MOCTH OT 3afaHHOfi| oruesoro  BOS-
nebopMaurHH  noa-] aeficreua 1 noc-
ayuecTH, °C Jle noxapa
MMonnas notepn| JKectkocts | Ilpenenbran  1eM-| To xe
npenHanpAHenHs (nporu6u) |nmepatypa marpesa
apMatyps B npo- apMaTypH B 3aBH-
1ecce Harpesa CHMOCTH oOT npeg-
Hanps<enus, °C
[lpepen TekyuectH| Ocratoynan |[lpenen TexyuectH| XKenesoGeroH-
OTOMIKEHHON  CTa-| MPOYHOCTD cTanH (pakTHue-| HHE  KOHCTPYK-
JIH cKkult HAH yCJIOB-| UHH 1noc/ie BO3-
uwiit), MIa neficTBHA BLICO-
KHX TeMnepatyp
CHmxenue npouHo-| Hecyluasn [Tpenesibuas Temne-| To ke
CTHHX ¥ RAacTHue-| cnocobnocTs, | paTypa HarpeBa
CKHX CBOAICTB CTaMH | pEMOHTHO- crank, °C, ocrartov-
nocje HMarpesa H| npHroZHOCTH | Has NPOYHOCTH,
nocneayowero ox- MIla, 1 nnacTHye-
JIaXKAEHHA CKHe cBoficTBa cTa-




FlpenentHasn TeMmmepaTypa Harpesa apMaTy-
pul, °C, npn Kosdduuuenre OGe30NACHOCTH
cTany

——

1,25 1,4 1.6 2 5 10

150 180 | 330 | 450 | 600 | 680
180 | 300 | 400 | 500 | 610 | 700
210 | 400 | 480 | 530 | 620 | 720
400 | 480 | 520 | 550 | 630 | 730
500 | 530 { 550 | 570 | 650 | 750

200 | 300 | 400 | 480 | 610 | 680
220 | 400 | 470 | 520 | 630 | 700
310 | 460 | 520 | 550 | 640 | 710
440 | 500 | 540 | 560 | 650 | 720
500 | 530 | 550 | 570 | 670 | 730

300 | 400 | 430 | 480 | 550 | 600
350 | 420 | 450 | 500 | 580 { 650
. 400 | 440 | 480 | 520 | 630 | 660
440 | 480 | 500 | 530 | 640 | 680
460 | 500 | 510 | 550 | 660 | 700

s

Npumeuannsn: 1. [penenbHne TeMmnepaTypul  HarpeBa Jas CTaJjH
knacca A-I, mapox Cr.0 1 Ct.5 npHHuMaIOT KaK AnA crann knacca A-lI,
mapkn Ct.5.

2. JlaHHule noayuenn no pesysbTaTaM Harpesa o6paslioB NpH TeNa0BOM
PeXKHMe, aHaJIOrHYHOM TEeNJIOBOMY PeXHMy NporpeBa apMaATYPH IKeJE30-
GeToMHON CNJIOIIHOM NAMTH € 3aLIHTHHM cjioeM Getona 30 MM B npouec-
C€ HCMHTaHUA Ha OrHecToHKocTh [7].

39. 3apHcHMOCTL NONHON NOTEPH NPEABAPHTENLHOrO HaNMpPAXKEHHA
pa6oueit apMaTYpPOH OT CTeNeHH ee Harpesa
H YPOBHA PacTArHBAIOLHX HANPAXKEHHH

HopsmaTisuoe Ipenenvhan Temnepatypa MHa-
conpotuenenue| FPeBa cranu, °C, NpH cyenenn
PACTHIKCIHIO HanpAJXKeHHs apMaTypel m,

H
Ra.MMa | o8| 06| 06| 03

Bricokonpouiias Knaccos |1 500—1600 | 190 | 200 | 250 | 350
B-II n Bp-1
TepMuueckag  ynpoOyHeHHafl 1 000 200 | 250 | 330 | 450

knacca Ar-VI
To e, AT-V 800 9220 | 2701 350 | 460
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Il podoaxenue taba. 39

Hopmatnonoe | TPeAcnonan rebénepa'rypa na-
eBa cTand, °C,npR crenexu
Bﬂnal:l;:g‘;‘:euoﬂ c::g&r)::::::e rﬂan;am::nn apunagypu em":
H
Ra. MM | o8 | 06| o5 | o3
[opfiuekaTanan kaacca A-V 800 250 | 300 | 380 | 500
To e, Kaacca A-IV, Mapkn 600 310 | 430 | 500 | 550
80C
To e, Kaacca A-III, mapku 400 200 | 400 | 500 | 580
25I'2C
ynpouHeHnan BHTAXKOA KJaac- 550 220 | 420 | 500 | 560
ca A-Ills, mapku 35I'C

Mpumevanwa: |. llannue cnpaBegnyBnl NPH CKOPOCTH Nporpepa ap-
MaTYpnl B JKene306eTOHHLX 3JeMeHTax C TOJUHNOA 3aLHTHOrO CJIoA
GcToHa 30 MM, NCMLITLIBAEMBIX MO CTAHHAPTHOMY TEMIMEPATYPHOMY peXH-
My (6cton obuivitniii, o6orpe OANOCTOPOHNHI).

2. I'lpn ckopocTH nporpeBa apmaTypw, oTunuaioulefica or Harpesa Mo
CTAMIAPTHOMY PCIKHMY, NPEACSLHYIO TeMNepaTypy onpemciasior No Aam-
LM Ta6MHUL, YMHOXEHHBLIM Ha Ko3pdHuuHenT Ay

40. 3aBHCHMOCTD MpeAena TeKYUecTH CTaJjlell 0T CTENEHH HanpsXKeHHs|
H KPHTHUECKOR TEMNepaTypH Harpesa apMaTypsl

HopMaT“n“uc KpllTll'leCKaH TeMnepaTtypa CTanu,
conpotisnennn | °Ci WPH koadduuncnre GeaonacHocTH

Bua, Knacc W Mapka apmMaTypH R,

apwatypul o ‘:larpena

Re.-MMa | 44| 16| 18] 2 5
Crep)x<HeBana ropaveKa- 300 400 | 470 | 510 | 540 | 670
TaHafA MepHOIHYECKOro
npojuasa xnacca A-ll
Mapkd Ct1.5
To xe, knacca A-lII 400 550 | 580 | 600 | 620 | 720
Mapku 25I'C2
To xe, knacca A-1V 600 460 | S00 | 530 | 560 | 680
mMapku 30XT2C 600 430 | 480 500 530 | 670
To e, mapku 80C 450 460 | 480 | 500 | 520 | 620
O6ukHoBenHaA apMa-
TYpHas NPOBOJOKa
mapku 30I2C
Brnicokonpounas apma- I 800 340 370 | 400 | 430 | 5%
TYpHad NPOBOJIOKA
kaacca Bp-I1

[MTpumeyaunna: 1. 3HaueHHA KPHTHUeCcKOR TeMmepaTypHl HarpeBa [Jis
ctanH kaacca A-I, Mapke Cr.0 n CT.3 npHHHMAKOT KaK AAA  CTanu
knacca A-I1, mapku Cr. 5.

2. Harpes ctep)HeBoft ropsiuekaTaHofi apmatypel M OGLIKHOBEHWO#H ap-
MaTypHoii NPOBONOKH XAapaKTepH3YeTCA cliMKeHHeM ()HM3IHUECKOTO, a Bbi-
COKOMPOY!i0if apMaTyplioil NpOBONOKH — YCNOBHOTO MNPeiela TeKYYCCTH.
3. CreneHb nanpaXeHuss apMaTypbl XapaKTepH3YeTCA BeNHUMMOIl miy==

==1[kq, Tae ka=R} [o,.



my, =0, JRa: ko= R3/0,.

[TonsyyecTp cTaneii 3aMeTHO NPOMABJAETCA NPH Kpat-
KoBpeMeHHOM Harpepe Bruie 300°C. [IpemenpHbie Temme-
paTyphl HarpeBa apMaTypH Da3JIHYHBIX KJaccOB NPH 3a-
AaHHOH pedOpMauUHi TeMNepaTypHOil NOJ3ydecTH CTauy
npueenensl B Tabs. 38.

Jns ctepxxHeBoM cranu Knacca A-IV, mapku 80C (my,=
=0,7; ka=1,4) yBennuense temnepatypu ¢ 400 no 420°C
NPHBOAMT K POCTY OTHOCHTENbHOH nedopMalMH moJ3yde-
cti ¢ 0,001 xo 0,002, 1.e. B mBa pasa. 310 BHI3BIBaeT NOJ-
HyI0 NOTEpPI0 HanpskeHHs B apmartype. IlpemenbhHass TeM-
nepaTypa HarpeBa OCHOBHLIX BHIOB HamnpsraeMod apmary-
PH JKeJe300€TOHHBIX  KOHCTPYKUHMA, XapaKTepH3yloLlas
NOJHYI0 NMOTEPI0 NpenHanpsiKeHus, npueeaeHa B Taba. 39.
Jauuble TabaHubl cocTaBJieHbl AJIA apMaTypu ¢ my=—0,3—
—0,8. Ilps 3TOM CKOPOCTb HarpeBa apMaTyphl MPUHATA
NPH YCJOBHH OJAHOCTOPOHHEro o6orpeBa KOHCTPYKUHH IO
CTaHIAPTHOMY TEMNEPATyPHOMY DeXHMY (pnc. 38).

_ Ilpn cKOpoCTH nporpeBa cTepxuei apmaTypnl, OTJH-
yalollefica OT nporpeBa NPH OXHOCTOPOIHeM BO3JeACTBHH
CTaHAapTHOTO MoOXapa, (aKTHYECKYI0 NpCeNbHYIO TemIe-
paTypy Harpepa apMaTyphl ONpEHeNslOT C MOMPaBKO# Ha
KOS PHIHEHT

ke = IIV1:¢ [ F
rige Ty H Tcr — COOTBETCTBECHHO ANHTENBNOCTR NpOrpeea apuarypu Y,

npu QaKTHYECKOM H CTaHAAPTHOM TEeMNepaTYpHOM pexnve, B mukenep-
HWX PpacyeTax nompaBouHuR Koddduument npuuumalor 0,7k, <<1,5.

HarpeB apmarypu no Temnepatyp eoime 300°C npm-
BOAMT K 3HAUHTCILHOMY CHHXKEHHIO mpefiefia TeKydYecTH
ctanu. Ha Hero BAHSIOT cTencHb HANPsXKEHHA M BHI apMa-
Type. KpuTHueckas TeMmepaTypa, NpH KOTOPOH [OCTHra-
eTCA Mpeliesl TeKy4YecTH CTaJjli, B 3aBHCHMOCTH OT Ko3(du-
uHeHTa Oe3onacHocTH npueeieHa B Tabn. 40. OpHako npwu
Harpeee YrJIEPOAHCTBIX cTajeit ¢ my>>0,5 Ao Temnepaty-
pu Boitle 350°C mpelien TeKyuyeCTH He SBJISIETCH OCHOBHOM
XapakTepucTHKOA. B 3TOM csiyuae npH Hanpsi)KeHHUAX MeHb-
lle npeAena TEeKY4eCTH B apMaTypHHIX CTa/fiX Onpeaensio-
IIHM (pAaKTOPOM CTAHOBHTCA TeMIEpaTypHas MNOJ3yYecTh.

[Ipn BO3meAcTBME BHICOKHX TeMNepaTyp HNpPOYHOCTHLIE
XapaKTepHCTHKH apMaTYpHBIX cTajefi maMmeHswooTes. B pHa-
nasone Temnepatyp 400—500°C naGaonactcs KatacTtpo-
¢hHYECKOE CHHUIKEHHE MPOYHOCTH. '

[Tocne HarpeBa N0 3afiaHHOH TeMnepaTypbl B mpeaesax
200—800°C u mocsenymouero oxjaxAelHsi NPOUIOCTL ap-
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38. Fpaduu marpepa apMaTYpL! AMA- LY
MeTPOM 10—80 MM B CEyeHHH CnAOLU- &0 ]// o
wofl nAHTK (cTenn) npn  orueaoM
pO3AeACTBHH MO CTAHAADPTHOMY TeM-
NEPATYPHOMY PEXHMY (TOAIHHA 3a- 600 -
MIHTHOTO CROA 10—40 MM, GeTOH 18- 2 4 [ A
MEeALIR HA NIBECTHAKOBOM 3ANOAHH- — ~g
rene) 30 2 o p
1 -5 — TemaepaTypt  nporpesa  ap- «fp & g
MATYPW NOPH  TOJAULHHC  3auiTIOro /{t -
A

ANS
X\

chon GeTodu cootpercrecHuo 10, 20, 20
30, 40 n 50 MM p

20

L) &0 128 30T, mun

MaTypublX cTajJled BOCCTaHaBJIHBA€TCS B pa3JHYHOM cTe-
neny. Tak, apmatypHas ctanb kJsacca A-IV, mapkn 80C
nocie Harpepa Ro 100—300°C mosHOCTBIO BOCCTaHaBJIH-
BaeT YTEPSHHYIO NPOYHOCTb, €€ MPOYHOCThL NOCJE Harpeea
ao 370°C cHMXKaeTCA HE3HAYHTENLHO (rmge>>0,95), BHiIe
450°C — ymepenHo (mqe=>0,85), Bbime 520°C — GricTpoO
(ma<<0,75). '

O6patnmbim ABASETCA CHHXXEHHE MPOYHOCTH ropAuyeKarTa-
Hbix ctanefl knacca A-III (mapku 25I'C2 u 35I'C), Harpe-
ThX A0 600°C. IlpouHocTe 3THX cTanefi He TOJIBKO BOCCTa-
HaBJIMBaeTcs, a MaXe CTAHOBHTCS BhILIEe MNEpPBOHAYaNbHOM
BCAEICTBHE 3aKaJKH. [Ipenes NpOYHOCTH YKa3aHHBIX CTaJsed
CHHXaeTcs nocie HarpeBa A0 700°C  He3HayMTeNbHO, BbI-
we 750°C — ymepenno, Bue 800°C — 6ricTpo. Bricoko-
NPOYHbBIE apMaTypHbie CTaJH TOJNbKO 4acTHYHO BOCCTaHaB-
JIMBAIOT NMPOYHOCTb 33 CYCT YJYYLIEHHs INocjie OCTHBaHMSA
nnacTHYecKHx cpoicTB. Koapoduunentol yciaosuit pabothl
OTOXXKEHHO{ apMaTypHOM CTaJiu Ny NOCJE Harpepa ee A0
32JlaHHOH TeMNepaTypel H NOCAEAYIOUIEro OXJaXKAeHHs
npupefieHbl B Ta6a. 41.

HarpeB Bbille TeMmepaTypnl «oT¥ura» (6osee 1000°C)
CBSI3aH C SIBJIGHWEM PEKPHCTaJJIH3ALNH CTAJH H BCIAENCT-
BHE 3TOTO C NOBLILIEHHEeM NAacTHYHOCTH. KpuTepHu, xapax-
TEPH3YIOLWIHE COCTOAHHE H OCHOBHLIE CBOMCTBA CTPOHTEJNb-
HbIX CTaNefi B 3aBHCHMOCTH OT BO3ZEHCTBHS TeMNEpaTtyp
Bhillle 800°C npuBenens B TabJa. 42.

IKcnyyaTalMOHHEIE KaYecTBa 3[laHHS, B KOTOPOM INPOH-
30lleNT MOXap, XapaKTEPH3YIOT OCHOBHBIE M JOMOJHHTEJb-
Hble MapaMeTpPhl TE€XHHYECKOTO COCTOSIHHS CTPOHTEJbHHX
KOHCTPYKUHiL. K OCHOBHBHIM napameTpam, ONpeneNAIOLIHM
OCTATOYHYIO HECYIIYI0 crnocOOGHOCTB, OTHOCSIT COXPAaHHOCTHb
M PEMOHTONPHUIOAHOCTb, YCTORYHBOCTD H OCTATOYHYIO MPOY-
HOCTb. JlONMONHUTENbHHE MapaMeTpnl, OMpeessioulne npu-
TOAHOCTh KOHCTPYKUMH K HaJIbHeHIlef 3KCIJyaTauHH, Xa-
PaKTEDH3YIOTCS OCTAaTOMNHMH AedopmaunaMu (nmporubamw,
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42. KpntepH, xapaxtepHiywHe cOCTOAHHe H OCHOBIIbiE CBOHCTBA
CTPOMTENBHMX CTaNeR B 3aBHCHMOCTH OT BO3AEACTBHA
BHICOKHX TeMNepaTtyp

——

Temnepatypa | [pH3HAKH H3IMEHEHHA CTPYKTYpPL M cBOACTB Cla- Oc|ramtma?
Harpesa, *C AH NOC/C Harpesa 11 NOCJAEAYWUICTO oxaaxdeunn [MPO 'J:‘:')c{y:: CTa-

800—I 000 | O6pasosanne ceetsiofi OKasunu, Havano | 85—100
CHH}XeHHA NPOYHOCTH roOpAYeKaTaHoR cTa-
JIH

1100 Crnennl neperpeBa, 49acTHYHoe CHHXKeHHe | GO—80
NPOYHOCTH ropAueKaTaHoil cranH
1 200—1! 300 PKO Bmpa)deHHLe H3MeHeHHA CTPYKTYpu | Mence GO
neperpeTnX cTaJied, 3HaYHTe/IbHOe CHHXe-
HHC NpPOUNOCTHHX K NJAACTHYECKHX CBO{icTB
cTanu

Ilepexxor crann, obpasopaHue TeBEpAOIl M
XpynKo#i NJEHKH, MNOJHAA NOTePA MNACTH-
YecKHX CBOACTB (CTasb HenpHroaMa AJs
AajsbHEFLIEro HCNOJNbIOBAHHA B JeJselole-
TOHHBIX KOHCTPYKLHAX)

1 400—1500 | Cnead ycKopeHHO#! TepPMHUECKOH 3pO3HH —
CTajH; YMEHbLUEHHE TNONEPEeYHOro CeYeHH:
apMaTypol

Gosee 1500 | Caeanl naaBseHHs MeTania ¢  NoOCHefylo- —
IMHM o6pa3oBaliHeM 3aTBepfieHHil B BHAE
Kaneab, HanNJLBOB K T. N.

yrjlaMi NOBOpPOTa, OTKJIOHEHHSIMH OT BEPTHKaJH, [epeKo=
CaMH H T.1.), o6bpa3oBanHeM TPelLlHH H IUHPHHOH MX pac-
KPHITHS,, CHHXXEHHEM XXEeCTKOCTH CEYEHH#H, MNOBPEeXAEHHBbIX
OTHEM, NMOKAa3aTeNIAMH OTHECTOHKOCTH CTPOHTEJNIbHBIX KOH-
cTpykumii. KoHTposupyemble napameTphl, XapaKTepH3ylo-
I[HE TeXHHYeCKOe COCTOSIHHE KOHCTPYKLHH, NMOBPeXAeHHHIX
OrHeM, MpHBeseHH B TabJa. 43.

Kputepnu, onpegensioliue cTteneHb NOBPEXAEHHS Or-
HEM KeJe306eTOHHBbIX KOHCTPYKLUHH, NpHBeleHH B TabJ. 44.

Ilpn OTCYTCTBHH AIBHBLIX NPH3HAKOB aBapHHHOCTH HKere-
300€TOHHbIE KOHCTPYKLHH CYHTAKOTCS TAKOBBIMH, €CJIH OCTa-
TOYHAA Hecylllafg CNOCOOHOCTb 3JIEMCHTZ MEHblle COOTBET
CTBYIOLIETO YCHJIHA OT BHeluHe# Harpy3kH B 1,5 pasa. Ilpn
NOBEPOYHEIX pacyeTax MPOYHOCTH H3rHOaeMblix a.nemen'ron,i
MOBPEMOEHHHX OrHeM, Ko3gduuuent 6e30NMacHOCTH MNpH=
HAMaeTcs He MeHee |,2 MpH YCJOBHH, YTO XapaKTCPUCTHKA
CeueHHA ynon.ne'rnopae'r 3HaYE€HHIO '

xl[hof-:ﬂ 3

rne &* — OTHOCHTENbLHas BHICOTA CXAaTOf 30HH GeTona ceueHHs sJe-
MeHTa Mocje OrHeBoro BO3fAefiCTBHA, X; — BHICOTA c)KaToH 30HH GeroHa
nocJie OrHEeBOro BO3flefiCTBHA, CM; 1oy — BLHICOTA CEYEHKA ISNEeMeNnTa no-
BPEX{EHHOTO OrHEeM, CM.
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44. KputepHH, XapakTepH3yIOlLHE CTeNeHb NOBPEXAECHHA OrHeM
#ene300eTOHHLIX KOHCTPYKuHit

—t———

Crenens nobpeXACHHA CumXeHHe Hecymicil fTpuaHakH, Xapakrepuayio.

orgex XeneaoGeTOHHHX crniocobnocri. % UHe CTeneHs NOBpeMNe-
KOHCTPYKLHE HHRA

Paspywengne Bonee 80 Hanoxenuw b ra. 1
AnapHfinte 76—80 CwMm, Taba, 13
IToepexcaennnic:

TAENO 51—75

CHJIBHO 26—50

cpenne 1125

cnabo 5—10

45. KputepHn BO3MOIKHOCTH NOBTOPHOTO HCMOMbL3OBAHHA
mene306eTOHHBIX KOHCTPYKUMH, NOBPEXAEHHLIX OrHeM

Tpenesasiioe CHHKENHC NPOTNOCTH HECYLUHX KOUCTpyxumii
Tpynma  xami- (xoadduunent mgn
TaNLHOCTH
31aHHA nepexpu- NpoOTHRONO-

CTeH KOJIONH THA NOKpHTHER JKapHLX CTeH

[leppasn 0.9 0,% 0,85 08 _ 0.3
0,55 0,6 0,5 0.5 0,5
08 | 085 | o7 | a7 035
0,5 0,55 0,45 0.4 04
0.7 | 075 | 055 | 05 08
0.45 0,5 0,4 0.3 0,35

IMpumeuawnnsn: 1. Han yeproil npuBenews 3nayeuHst OCTaTOUHORA
NPOYHOCTH JKeJe306eTONHBIX KOHCTPYKumi, TpeGylomux pemMoHta, noa
yepToli ~— TPeGYIOLIHX YCHJICIIIA.

2. BO3aMOXHOCTD 3aMelil NMOBPEXACHHBX OFHEeM jese306eTOHHBX KOM-

CTPYKUHI HOBLIMH (NPH M< m 2 ) ONpenensiior B KaXHOM KOHKPETHOM

CAyvyae no pe3yabTataM TeXHHUYCCKOro H 3KOHOMHYECKOro aHaJH3oB Ba-
pHaHTa BOCCTaHOBJICHHSA 31 aHHA.

[Tpenensl CHHIKEGHHS NPOYHOCTH KeNe30OETOHHEIX 3JE€MeH-
TOB KOHCTPYKIHH, KOTOPYIO HYXXHO COXPAaHHTb AJIA NMOBTOP-
HOM SKCNJIVaTalnuy, NPHHHMAIOT B 3aBHCHMOCTH OT TPYNNH
KalUTaJbHOCTH 3J1aHHf, KOHCTPYKTHBHOH OTBETCTBEHHOCTH
ero YacTH H YCJOBH# BOCCTAHOBJICHHS — PEMOHTA, yCHJe-
HMHS MM NMoaHoM 3aMeHbl. KpHTepHH, XapakrTepH3yOLUHe
BO3MOXHOCTb MOBTOPHOIO HCNOJb30BAHHA TNOBPEKAECHHBIX
Xene306eTOHHBIX KOHCTPYKUH{I B 3aBHCHMOCTH OT OCTa-
TOYHOIl MPOYNOCTH, NpHBeaeHb B Taba 45,
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46. KpHTEpHH CHHMEHHA NPOYHOCTH CeHeHH CMATHIX
wene3oBeToHHMX 91eMEeHTOB

OnHTeAbHOCTD SKBRBAACHTIOTO OINEPOro PO9-

eTesoderon. [lcotnamugs | ASACTI 5, aan chamin eweion,© Pex
ToBioMHEM Hoet %[ 20xe0 | 30x30 [ 30x50 [ 3535 | 40x40 | s0xs0
Tamenne 75 25| 4 45| 5 6,51 9
CuJbHblE 50 1,6 3 36| 36| 45| 7
Cpentue 25 1 2 23| 2,8 3,6| 6
Cnalue 10 05| 1,6 1,8 2 2,51 3

[Ipimeyaunnn: 1, JlanHwe cnpaBeffiHBH AJIA NPSMOYrO/IbHHX BHe-
UEHTPEHHO CXATHX CedeHKRE ¢ CHMMETDHUMBIM apMHpOBanHEM TIPH SKC-
UEHTPHCHTETE MPOAOJBHOR CHAB OTHOCHTENLHO LEHTPa TAMKECTH NpHBe-
AeKHOro ceyenHsa He Gosee caydaltnoii peanyHHb (€ éeg") H pacueTHoR
AMHHN (o << 20A).

2. HauHbie npHReJeHH AM151 CeueHHA XeneaoBeToHHLIX saeMenToB, oborpe-
BaeMLIX ¢ YeTHPeX CTOPOH.

47. KpHTepHH CHHXXEHUS MPOMMOCTH CeyenHil
XKenesoberonnux Ganok

capercaaumn | HecGpamusce | AToItGETs sxemmasenmiorsoresre s
NpOYHOCTH, %

15%30 | 20x40 | 30x60 | 40x80 | 60x100

Taxenue 3.7 6 8 - —
2,3 3,7 6

23 | 3 | 55 |8 |9

1,4 2 3 5 | 6,5

13 | L7 | 27 |43

< ! 1.2 17 | 27| 3.7

0,7 0,8 1 1,3 | 1,7

Cnab i 1 al . kb I

. 0,5 0,7 0.8 1 | 1,3

IMMpumevanns: 1. Hap veproii yKasanu npeflenHan AAHTENBHOCTD, Y,
OTHeBOro BO3NefCTBHA MNPH ABYCTOPOHHeM o0Orpepe c)kaTolfi 30HW ceve-
HHUS, IOl MepTOit — NpH TpeXxcTopoHHeM oborpese.

2. CuHxcenHe Hecyiieil cnocoGHOCTH cedeHnHsl onpeAesieHO MO MPOYHOCTH
cxatofi 3oHu (BTOpoft cayyail pa3pylieunsi) NPH rPaHHYHOM 3HAYEHHH
OTHOCHTC/IbHOR BRICOTH CXcaTOll 30HW G6ECTON2 H ONHHOYHOM apMHPOBa-
HHK, T. €. ANA cayyaeB, korna pabouas pacTAHYTas apMaTypa Haaexilo
3allHLleNa OT Orus, caabo narpyxena Bo BPCMA MoXKapa H T. M.

KpuTepHH cHHXEHHSl MPOYHOCTH CIXKATHIX 3JIEMEHTOB
e<=€; ) c pasMepaMM MNPAMOYroJBHEIX ceyeHuli ot 2020
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Hpe,'le.nhume OTHOCHTEALHLI¢ OCTATO4YHbIE ﬂpOl‘HGbl,
e f -10+3 maa
OObiuHBIX eae306eTONHBIX npenHanpsAMCHHLIX KOH-
KOHCTpYKUHIT, TPeGYICIHX CTPYKLHH, TpeOYIOUHX
peMoHTa YCHAEHHSA pEMOHTA ‘ YCHJIGHHS
INepexpuaThii ¢
NJOCKHMH NOJIKAMH
H NOKpLITHIi NpH
NpOsICTaX, M:
oo 6 4
6—7,5 3,5
Gonee 7,5 3
C pe6GpHCTLIMH nO-
TOJIKAMH H JICCT-
HHL TIPH npoJeTax,
M.
ao 9 4
5—10 3
Gonee 10 2
TlokpuTii celib-
CKHX 3faMuilt mpo-
H3BOACTBEHHOIO Ha-
3HayeHus NpH MNpo-
JICTaX, M:
no 6 7
6—7.9 6
6onee 7,5 5

Mpumcuyanne, OcrarouHbifi NporH6 ene3o6CTOHHLX KOHCTPYKLHE

onpedcNAOT KaK CYMMY OCTaTOMHOro TeMnepatypHoro npornba H mpo-
ru6a ot co6CTREHHON MacCcH SJeMeHTa.

00 50>(50 cM nocsie OrHeBOro BO3NEHCTBHUA AJHTENIBHOCTHIO
0,5—9 4 npuBeneHnl B TabJa. 46.

JaHHeie Tabs, 46 MOXKHO HCNONL30OBaThb H MPH PelUeHHH
o6paTHOil 3aayH: OLEHKH OrHeCTOHKOCTH MO MoKasaTeasiM
NMPHrOAHOCTH K NMOBTOPHOH 3KCMJAYaTaLMH CIKATbIX XKeJe30-
6CTONNDIX KOHCTPYKUHH.

Kputepud notepH NpoYHOCTH H3rH6aeMLIMH jkeJsie3dobe-
TONNBIMH 3JeMeHTaMH (6aJlIkaMH NMPAMOYrOJILHOIO CeUEHHSA
¢ pasmcpamn ctopor ot 15X¢30 no 50X100 cm) mocne or-
IIeBOTO BO3ACIICTBIA CTANAAPTIIOrO NOXKapa AJHTENLIOCTLIO
0,6—9 u npuBcaeHst B Taba, 47,

Bosunknoseline HeobpatHMbix pedopmanHii nocse or-
lIicBOrO BO3ACHCTBHS — ONHH M3 MNPH3NAKOB HACTYNJEHHSA
npenesbloro cocTofHus KoncTpykuuii. Ilpeneavnnie ocra-
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49. KpHTepHH BO3IMOXHOCTH HCMO/MIL30BAHKA Kene306eToHHLIX
KOHCTPYKUHH NOCJE NMOXKapa NO CHHIKEHHIO JKeCTKOCTH

ar—

Mpeaensnoce ysesnuenHe KpHDH3Hb 1/p Konctpykuuit

Dun HanpAXcu- .

noro coctomuun | P enuanpnm::t}::u X. Tpebyio OCMTHLUA, TPeGYomHX
CC'ICIHA 3acMelliTa

PCMOHTa YCHNEHIIR pPeMOHTA YCHACHUA

I13ru6 1.2 3.5 L3 25
Bucuentpen- 1,3 3 .4 /]
HOC CIKaTHe
Bueuerpenuoe 1,4 35 1.5 2,5
pacTsIeHHe

MpeMeyanusa: 1. 3HaueHHs NpefesbHOrO YBEJTHYCHHA KPHBH3HW Xa-
PAKTepPHK ANA ese300€TOHHLIX S/eMEHTOB Ha YYaCTKax, rae mocje no-
AHapa o6pa3oBaiuch HOPMAJbHHC K NMPOAOJALHOH OCH TPellHHH B pacTA-
HyToH aoue,

2. 3HayeHHs AN BHELCHTPOHHO-KArPYXEHHWX S/EeMEHTOB Jiyylue corna-
CYIOTCA € ONWTHHIMH JAHHBIMH NPH 3KCUEHTPHCHTETEC NPoAOAbHOH CHJH
OTHOCHTE/IbHO LIeHTpa THNECTH NMPHBEINEHHOro ceyeHHs, pasnoM 0,8 uan
Gonee paGouelt BLCOTW 3/CMEHTA, NOBPEXAEHHOTO orHeM (e, =>0,8015¢);
3. [1pu orwowennn nponeta { cBOGOAHO ONEPTON HJIH KOHCOAbHOMN Ganky
NOCTOANNOrO ceueHHs K ee Bhicote h, paBHoil '10 uan Gonee, cumralor,
YTO Ha KPHPH3HY Banser HanGosbwuit HIrKGalolni MOMenT; npH /<< 10
And u3arH6acMbX 31eMEHTOB HeoOXOMHMO YUMTLIBaTh BJAHAHHE nonepcy-
HHIX CHA Ha HX npor#6 (cM. n. 4.33 CHHII 11-21-75).

TOYHHle NMPOrubsl NMpeaHanPAXKEHHEIX KeNe306eTOHHBIX KOH-
ctpykunit Ha 30—509%  Oosbllle, uyeM  OAHOTHONHX
3JICMEHTOB KOHCTPYKUMiH, H3roToBJIeHHbIX 6e3 mnpeaHanps-
XKeHnusa. KpHTepHH, XapakTepH3yOluHe BO3MOXHOCTB MO-
BTOPHOr0 HCMOJNbL30BalHA KeJe306eTOHHBIX KOHCTPYKUHMA no
octaTo4lioMy mporuby npuBeneHsl B Tabn. 48. Kpurepum,
XapakTcpH3ylline npeaesibHOe yBeJiHYenHe KPHBH3HBI 1/p
npeilanpAXeHHbIX H HCHANPAXEHHBIX XKese306eTOHHLIX
KOHCTPYKLH# B 3aBICHMOCTH OT BHAA HaNpPsikKeHHOro cOCTO-
fIHHA CCYEHHs1 3JIeMEHTa n pas, npHeefeHH B TabJ. 49.

OcCHOBHBLIMM TNapaMeTpaMH OLEHKH HamnpsAXEHHOro Co-
CTOSIHHA KoONCTpyKumit (tabn. 50) spasiorea:

CTaTHYCCKAA cXeMa 3JieMelnTa (MOKa3zaTeslH OrHeCTOHKO-
CTH BHIE y XKeJe306eTOHHbBIX 3JICMEHTOB, HMCIOLHX JKecT-
KYIO 3aICJIKY KOHLIOB HJIH Y CTaTHYCCKH IICONMPCACIHMBIX KOII-
CTPYKLHH);

pasmepbl pabGouero ceyeHHs 3JeMeHTa (ccueHHe 3Je-
MelTa yMeNbIUAeTCs BC/CACTBHE NMPOTpeBa [APYIKHBIX CJO-
eB 40 TeMnepaTypnl AecTpyKuuH 6eroHa, oOpasoBaHHs B
3aILHTHOM cloe OeTOHA TEMMEpPaTYPHO-YCAJOYHBLIX TPELIHH
HT M);

CXCMa apMHpoBaHHA (BHO, YHCJO CTEpXKHCH M pacnojo-
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KCIIC MO XapaKTepIHbiM CCUCHHAM, 0COGEHHOCTH NPOAOJb-
Horo H nonepeyHoro apMupoOBalin);

MPOYHOCTILIC H AepOPMATHBHLE CBOMCTBA GeTOHA ¥ ap-
MATYpPHO!H cCTalu;

MOLUHOCTb OrHEBOro BO3JACHCTBHA (XapaKTep W CTeNeHb
NporpeBa ceyclHy B KeJje300eTolllbiX 3JCMeHTax).

CTeneHb HaMpPsXCHUOCTH 3JICMEHT2 BO3pacTaeT C poc-
TOM Pa3pyLUKTEAbLHOCTH MOXapa.

HanpsxxeHHocTh 3/1eMeHTa NPH OAMHAKOBONA MOLLHOCTH
orHeBoro Bo3fciicTBHA 32BHCHT OT MACCHBHOCTH CeueHHd,
ko3¢ dHLHeHTa apMHPOBaHKA, HANpAMEHHH OT BHELIHeH
Harpy3kM, BKJKOYasd npefHanpfAMeHHe apMaTypbl H Temne-
paTypHbiX HamnpsxenHi. .3a nNoKasaTedb HanPAMEHHOCTH
ceYyeHHs NPHIKMAIOT OTHOLUEHHEe AEHCTByIOLleil HOpMAaTHB-
IOH HArpy3sKu (I'IPOILOJIBHaH cuna N8 uau usrnbamooluin Mo-
x’en'r My) ocra'ro'mon Hecylled cnocobuocth  Npe HAH

pt» T.€.

no — N“INP‘ HAKW no = M“IMPI‘
CpaBHHTENBHYI0 OLEHKY pPaboTocnocoGHOCTH HEeCYLUHX
Xesie300eTOHHBIX KOHCTPYKUHKH NPOH3BOAAT MO CJAeAyio-
IUHM KDHTEPHAM:

OTHOCHTEJIbHOI TeMIepaTtype Harpesa apMaTypHoOH cTa-
JH KU 6eToOH2Z COOTBETCTBEHHO:

0, =1¢, ”a.up H O = I Hﬁ.xp;

KosgdHuueHTaM H3IMElIeHHS NPOYHOCTH OTHOCHTEJNBHO
nepBOHaYaJbHOK AJs apMatypsl H OCTOHAZ COOTBETCTBEHHO

maf b R:t,R: H mﬁf = np t’Rﬂp'
OTHOCHTENILHOH muowlaad pabouero ceyen
fa = FglFe;

OTHOILLUEHKIO OTHOCHTEJBHON BBICOTHI CXKATOH 30HBI
rpaHHYHOMY 3HaA4YeHHIO

x= E;IER‘.

OTHOCHTEJIbHOMY CYMMapHOMY HanpsiXXeHHIO B CTEPMHAX
apMaTypHhl H CJlosiXx cedyeHHs O6eToHa

La=0ulRy n Lg=0e/ Ry,

B npupencHHnX dopMynax la H fo; la.xp H lo.up — COOTBETCTBEHIO
TeMnepaTypa Harpeba M KPpHTHYECKam Temnepatypa apMatypH u G6eto-
Hna, F" H Fe¢— nJolllagH siapa CeYCIIHA, NOBPECXHACHNOTO OTUCM 3ACMCH-
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L
Ta M NAOWanb CeYCHHA 3aeMeNlTa N0 Ornesoro Bo3neilctus; &, # Ep

— COOTBETCTBEHNO OTIIOCHTENbIAA BHCOTa CaToRl 301 GeTOHa ceYeHHA
3IEMCHTA,  NOBPCKACHNOIO OrNCM;,; Oat H Og¢ — COOTBETCTBCHHO
CyMMapiible nanpsachns (oT nuelrneli HArpPysKM H BO3AeHCTBHA TEeM-
nepaiypul) B apmatype H GeTone 37eMeHTa Nocle orueporo Bo3geficT-
BHA Na HEro.

3. MeToan AMArHOCTHPOBAHHA TEXHHYECKOro
COCTOAHHA XKeJie306€TOHHBIX KOHCTPYKLMH

[py onenxe cocToAuHs kene3o6eTOHHHX KOHCTPYKUHI, NOBpex-
OeNHbIX OrHeM, NMPpnNMEHAT cy6beKTHBHLC H ofbekTHBlLIEe METOAW OC-
piaeTenbcTBOBaNuA (puc. 39).

K cy6uexTHBHBIM METOAAM OTHOCAT BH3YaJbHHA METOA H onpefe-
NeHHe CocTOAHHA GeToMa H apMaTypHOA CTanH mpH NPOCTYKHBAHHH MO
3BYKY H ia owyns. Buayasunnit meroa nosposscr o6HapyXuTb Hapylle-
IlHe Y3NOB, COCAHMEIMIE H COYNCHEHHH 3A€MEHTOB; TPpellssbl, npornubu
H NOBPEMAEHHA MHenc306eTOHHLIX KOHCTPYKUHi, ONnpelenHTbh XapaKTep
OrHepoOro BO3JEHCTBHA Ha CTPOHTEJNbHLIE KOHCTPYKUHHM, TemnepaTtypy
Ha MOBEPXHOCTH CTPOMTEIBHBIX KOHCTPYKUHA MO H3MEHEHHI0 HX LBeTa,
MAJIHUHIO KONOTH H APYrHM MPH3IHAKaM.

Ha cnyx, no xapaktepHoMy TpecKy nepOpMHpyIOIHXCA yacTed saa-
HuA, oOHApYy)XXHBaloT NOBEAeHHe KOHCTPYKUMiIl B abapHiiHOR 3oHe nepej
obpywennem. OwynuipaHHEM NOBEPXHOCTH ONPeAeNsioT  cuenaeHHe
nporpeThix caoep Gerona ¢ agpom ceyeHns. CyGbeKTHBHBE METOAbl
NPHMCHAIOT B COYETAllHH € NpOCTEeHWHMH CpPeACTBaMM AAA MNpeaBapH-
TeNbIIOA OLEHKH COCTOAHHA KOHMCTpykuuit. C noMolslo MOJAOTXKa YCTa-
HapAHBaOT rAyOHHy nporpeBa CeyeHHs 3JeMeHTa, cocTap 6eToHa H
COCTOAHHE ero KOMNOHEHTOB MOCAE BO3AeiicTBHA BLICOKHX TeMnepatyp.:
JOna maMcpenus pasMepoB CeYeHHWNl KOHCTPYKWUMH, YCTYMOB, 3a30pOB,
NAOLIAI0K ONMHPAHHA HCNOJbL3YIOT CKAAJHLE METPH, METANTHYECKHE JIH-
HefikH, Wa6aoHK, Wynbi, WTAHrenuHpkyau (puc. 40).

Memodoi
duazwocmupobanun

1
l i

cyOvexmubnee O0vexmubrere
N
K Ha | HECITIY
Busyansy | cayx ougynG Heﬂm‘aa
Hbie 10 MOKHY U poCImY- HOIP
sbyra | |ruborue

39. KaaccHdHKanHa MeToAoBs AHATHOCTHPOBBHHR ETPOHTEABHMX MeneaoGeToRHuX
KOHCTPYRMA
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40, Hamepenne MAANK AMMEAHUX BEANINHE
a - 3a3opop; 6 — yCcTynos; 8 — NAOCLLAAKH ONHPAHHA; 2 — ¢

O6bexTHBHLIE METOAW NPEAYyCMATPHBAIOT HCMONL3OBAHHE H3MepH-
TenblbX npn6opoB. OHH MO3BOAAIOT MOAYYHTb CGosee TouHHe pe3ynb-
FaThi, NO CpapHelH10 ¢ cyObeKTHBHEIMH. [lna onpeaeneHuna creneny Ha-
rpepa TeJ B MpOLECCE OTHEBOTO BO3MAEHCTBHA HCNOAB3YIOT MHPOMETpHLI.
C nomowbio ontufieckHx NpHOOpPOB BHABAAIOT PaspLiBl  MATEPHANOB
CTPOHTENLHLIX KOMCTPYKUM{L, ycanousbie, ocafioudule, TeMNepaTypHue
H nepopMalOHHbie TPCUHHB, NPOrapu H KOpPOOJeHHA, NOCNEACTBHA Or-
HeBO#t 3p03HiH 6eTOHa H CTajH, cjaeabl B3pHBOO6GPa3HOro paspylieHHa Ge-
TOMa, PacCNOEHHA, OTKOJ, HApYLIEHHSl CNJIOLIMOCTH, BKAIOYEHUs HHopoA-
HBHX TeJ, BHYTPEHHHE HANpAXKeHHf, H3MEHEHH:A CTPYKTYpPH apMaTtypu
H GeToHa, OTKMOHeHHA OT. 3apamnoft ¢opmul u 7. n. Teopesmyeckumn
npubopaMn ONpEAenslOT OCTAaTOMHMLIE NPOrubH, MNepeKocH, OTKAO)enus
OT BEPTHKAJH H CMelleHHA KOHCTPYKUMN.

Ilna onpeneneHHa WHPHHL PACKPHITHA TPCILHH NOJAbL3YIOTCA MHK-
pockonomM MHP-2 ¢ orcuetnolt okynsapuoli wkanofi, o umeer 19-_33.
KpaTHHe yseanyenssi, npeaea uaMmeperns 0,01—6 mm, maccy 0,3 kr, ra-
GapuTHLE pasMephl 134X 67)X34 mm.

Muxpockon MHP-2 ycraHaBnuBalOT BNJIOTHYIO Ha TNOBEPXHOCTH
KOHCTPYKUHH. JInfA OnNpefeneHHs WHMPHHB PacKpHTHA TPEWHHN OTCuu-
THIBAIOT YHC/NO AeIeNHH Ha LUKane OKYAspa MO rpaMHuaM TpelwsHy, [le-
Ha peneiHsi MHKPOCKONA 3@BHCHT OT H3MEHMEHHAl DACCTOSHHR  Mexay
BEPXHHMH H MH)XHHMH PHCKaMH Ty6yca oOBeKTHBA W OKYNAPa, Wo3To-
MY YHCAO [eNeHHR YMHOMAIOT HA LEHY AENCHHA WKajAL, COOTBETCTRYIO-
weA AanHoR aasiHe TyOyca.

MHKPOCKON NMPHMEHAIOT TaKkKe H QNA KOMTPOJA 32 PasBHTHEM Tpe-
wsis. [lnf 37T0r0 HAHOCAT PHCKY MCPNEHMAHKYNADHO TPeULHKE H pery-
NAIPHO NPOBOART H3MepeHis ee wWHpHun. Hanbonee ymoben gns srtoii
pa6oTu Mukpockon MIIB-2.



XapakTep W CTenéHb mnporpeBa CcEYCHHA Hene3oOeTOHHLIX 3aemen.
TOB BO BpeMfl NOXXapa H IIENOCPEACTBEHHO [OC/e HEro 3aBMCAT OT JJH-
TELHOCTH OrnHeBoro BO3AEHCTBHA; (OpMbI, PasMepoB H MaCCHBHOCTH
ceueHHfi; BHOa oborpepa (Yucna oborpepaeMuIX CTOPOH) CEUEHHS; Tem-

.,C t,c
1200 | [ 1200
1000 ‘ : 1000
800 - 800
600 600
$00 L 400
200 200
20 | .20
_ 168

41, Tpadnx H3IMeHEHHR TeMnepaTyp
B CTeNe ToawmHoR 160 mm, oborpe-
BaeMOR <€ JABYX NPOTHBOMOAOMHBIX
cTopoH orxesnm po3aefcreHem cran-
EapTRoro nomxapa (rTsmeaAMB GBeron
HA H3IBECTHANOBOM 3JANOAHHTEN® 06B-
eMHON maccoR v=2 330 ®r,m’, BAAM-
HOCTBIO 0 =2%)

NoPpH3IHUECKHX XAPAKTEPHCTHK GeTo-
Ha; TennoBofi HHepPLHH nporpeba,
JKcnepT, KaKk NpaBHao, pellaeT 3a-
03a4YH HecTauHonapuofl TCNJAONpoOBOA-
HOCTK Npu HarpeBaHHH cedYeHHH 3ne-
mentoB. Temnepatypa B TOJLIHNE
crenkH, o6orpeBaemMoii npH moXape
cHMMeTpHuHO (¢ ABYX MNpOTHBOMO-
JNOXHHX CTOPON) H3MeNsieTcA che-
AywwnM obpasom (puc. 41): B Ha-
yane nocne 0,1 ¥ marpesalorca no-
BEPXHOCTHHIE CJ0OM B CTCHKe (JM-
HHA [), 3aTeM TenAoBOM HMNYJabC
NPONHKaeT B TOJLUly CeueHHss H ue-
pe3 0,5 ¥ pocTuraer cepeaHHL CTe-
sl (nuuuA 2). O yseanyenncM AJH-
TeqbHOCTH OT 1 g0 4 4 OrHeporo
BO3[CHCTBMR TEMNepatypa BO BCEX
TOMKaX CTeHL MNOBHaeTcA (JHHHH
3—6) M, HaKoHel, CTeHKa no Bcefl
TOJ/IHIIe NpolpeBaercA A0 TEMNE-
paTypH cpean noXxapa (JHHHA 7)
[2, 21].

ARanornyno naMeHseTc Temne-
patypa B NpAMOYro/ibHEIX CeYeHHsX
Kene306eTONHLIX  KOJIOHH, 3/EMeH-
Tax (cpM  NpH  CHMMETPHYHOM

+°C — E-
§00— : —
_ S s
0 | S L
400— / =
1 / -
A= =TT T =
i 40 80 80 %0 0

42, TpadHKk H3IMeHEeHHRE TEMNEPATYPM B MexesoberonHoM BHAcMeATe (HOJORMA
CEABCNOXOIAACTBEHHOTO 3RAHHA ceyeHHem 2000200 mm), oborpesaemMoM ¢ vyern-

pex cropon (TAxensifl Geron na napecTHRKOROM mMebue, ¢

6.1p =600"C)

J—5 — TeMnepatypul NporpeBa TONIWHHEL SNEMEHTa noche orneBoro BoanellcToun
«CTAHNAPTHOrO NOXAapaA®» HAHTENBIQCTBHIO COOTBETCTBEHIO 1—5 4
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44. Ipadux nporpepa cnnolnnoft nau-
T voaulHroR 40 MM DPH ozaMOCTO-
PORHOM OFHEBROM BO3IACACTEMH CTaM-
AApTROro noxapa (6eTOH HA RHa3mecT-
HEXOBOM 3anoxmuTene obnemuoft mac-
toRt 2 250 Er/M®, BABMHOCTEIO 2% )

I ¥ 6 — temaepatypa Ha NeolGorpe-
BaenvoR H olorpepaemofl noBepxHO-
CTAK: NAHTH; 2 — HIMCHCHHC TCMIle-
patypsi NPH  OrNCBOM  DO3ACACTBMM
crauaaprioro noxapa; J3—5 — TeM-
nepoTypa B TOAULMNC MAHTWL lta pac-
CTOAHHH “cootBeTeTBeline 10, 20 w
30 MM oT oGorpepacyMoll NOBCPXHOCTH

180T rarw
60C -

U0 -

oborpese ¢  ucTHIpeX CTOpOM
(puc. 42). B agpe ceyemHss B STOM
ClyYae TeMnepaTypa mnoBHILIAETCA

43. Tpadux HIMeHEeRMA TEMNEPATYPH
B CTeHe TOAmMHHONX 180 mm, obGorpe-
BaeMOR ¢ opMOR CTOPOHHW OrHeBMM
Bospcficranes CTARAAPTHOrO nNOMapa
(GeTOR TAMEAMA HA HIBECTHANOBOM
sanoasHtene of6bemHoA maccoft 2 250
Kr/md, BABMHOCTLIO 2%)

1—6 — Temncpatypn NPOTPCBa CTEHbI
nocne OrHesore Bo3nelicTeua  pam-
TEALUOCTBIO COOTBETCTBEHHCO 1—4 H
05101 u

OnicTpee, TaK KaK TensoTa MNOABO-
AHTCA MO BCEMY NMEPHMETPY KOJOH-
Hu. HanGonee uHTEHCHBHO nporpe-
BalOTCA YINH CEeYeHHRA 3JIEMEHTA.
XapaKTep usMeHeHMsi Temnepa-
TYpnw NpH oGerpepe snemeHTa ¢ Ofi-
HOM CTOPOHN MOKasaH Ha pHc. 43.
Temnepatypy nporpepa B ceue-

HMAX 1Kene300eTOHHEX KOHCTPYKIIKii
ONpefenAlOT pacyeToM HAH MO 3KC-
nepHMEeHTanbHLIM H3oTepmam. Bropoit cnoco6 Gonee npoct u yaoGed. B
HacTosillee BPeMfi INAl HEKOTOPbiX KOHCTPYKUMit paspaboTalinl rpaduku
nporpepa ceueHHR.

AR HeOrpaHHYeHMLX naacTHH (ceueHHR NAMT, CTEH K T. N.) TOA-
wnHoft 40—160 MM rpadnkH nporpesa, NMOCTPOECHHLIE B MONYAOrapHQ-
MHYECKOM ceTxe, npHBeleHH Ha pHC. 44—46. Haorepmu mporpesa mpo-
IonbHHX pebep Kenezo6eToHHOM NAHTH NOCJAe OrHEBOro BO3JCHCTBHA
anureasHocteio 0,5 H 1 4 npupesesnt na puc. 47.

JAs Kpyrskx H npAMOYroNbHHX CeYeHHAi 3JEMEeHTOB TeMnepaTyphl
NByXMepHOro nojas onpegeasior Nno gopmyne (5). Bausnse Tennopoit
HHEpLHH Ha rnocieaylowHfi PoCT TEMNEPaTYPH NO TOJNUIHHE CEYeHHSA

YUHTHBAIOT, BBOAA KOIGPHUUHEHT Mg3.

Fay6una 6eToHa, AOCTHIILErO COCTOAHHA MOJHOR TepMMueCKoR gect-
PYKLHH, 33aBHCHT OT TOJIUMHH NMpOrpeBa CeYeMHA [0 KPHTHYecKolt TeM-
nepatypu (500—700°C). OnpepenenHe TOMUHHE MOAHOCTBIO paspy-
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45, Tpadrx nporpesa cnaomroR NAau-
T TOAWMHHOR 100 MM NPH OAHOCTO-
poused orxeBoM po3peilcTesn CcraH-
paprHOro momapa (6etoM M HIBECT-
NRKOBOM meGne o6bemuofi maccoR
2 250 Kr/m?, BAGMHOCTLIO 2% )

i H 3 — Temneparypa COOTBCTCTBCHNO
na oGorpeBaemoll M NeoGorpebacMof
.IIOBI'[)!CIIOCTH NAHTHI 2—rcmncpary-
pa snyrpcHueil cpeanl CTanaapTioro

100 Jij— = ,_1:_1;_-3
' ! —":‘;,J’:F'ﬁ;%-’j
wl I

48. TpaduEk nporpesa HeOrpaHWieR-
HoR naacTHHM TOAmMHOA 160 Mm
(asyxcropouunlt oborpes, GeToM EHa
rPAAHTHOM 3anoAwutene, o06Gnemuol
maccoRl 2 330 xr/w®, BAAKHOCTLIO 2%)

I 1t 2— TeMnepatypa <pechRn CTal-
Rapiioro nowapa W Ha oGorpebaemoR
NOBCPXHOCTH  KOHCTPYKUHH: J—7 —
TeNNCPATYPa B TOMWHHE NAACTHIL
Ha PpaccTCAUHH cooTeereTBRemito 10,

20, 30, 40 W 60 MM oT oGorpesaemoft
noscpxuoctu; §— reMncpatypa B
UCHTDPE CCYCHHR NAacTiu (B0 Mu)

noxapa; 4=/2 — TeMmMneparypa B
TOALWHHE NJAHTH Ha PacCTONIHH <O-
oToereTBenno 90, 80, 70, GO, SO0,
40, 30. 20, 10 mm ot oforpepaemofl
NOBCPXIOCTH

iuennoro 0eToHa B CCUEHHH 3J€MEHTa MOXKET 6LTb NPOBEAEHO KOCBEHHO,
no mapaMeTpaM COCTOSINHA, # NMPAMHM OCBHACTE/1LCTBOBAHHEM H3MEpH-
TCABHLIMH HHCTPYMEHTaMH: MaclWTabHol nnnciiko#, WTaHreHUHPKYAEM,
pyaerkoii. IlpcHMymecTeo NpPAMOro H3Mepennsi COCTOHT B MOJYYEHHH
PE3YALTATOB C MeHblueil MOrpelHoCcTbIO; ero IeN0CTATOK — Gonbluan Tpy-
AOEMKOCTb, Hapyluensie leAoCTHocTH KoMcTpyKuuii. Hanpumep, nocse
3aTAXKNIOrO nojapa rayGHHny TepMHyYyecKolt pecTpykusit Gerowa Leneco-
o0pasHee OUENHTL B 3aBHCHMOCTH OT AJIHTEALIIOCTH OTNEBOTO BO3ACHCT-
Dif, 2 He HenOCpeACTBElHLIM H3MEPCHHEM CJIOfi NOBPEXKAEHHOrO GeTo-
Ha, TaK KaK BO BTOPOM C/yyae NPHXOAHTCA OTKaawpath Gerom, sa-
KAIOUEeHHBINl B apMaTypHBIX Kapkacax, flo HyXHoil Tny0sHH, uTo che-
NaTh OuYeHb TPYAHO. KoCBeHHO y4acTXH TepMHMYECKOH AECTPYKUHH GeToHa
MOrytT ObiTb onpepeneHH no LBeTy nporperoro GeToHa, Ha cayx, Ha
omyn..

Cy6bexTiBiiie MeTOAH OCBHAETeNLCTBOBAaHHA MNO3BOJNAIT Npexne
BCCrO OXAPaKTEPH30BATh KAUECTBEHHOE OTKAOlleHHe MPOYHOCTH 6eToHa
OT nepboHauanbHoro. KoauyecrpeHHas oucCliKa rayOGHHMLI nporpepa ce-
YeHHR CYObeKTHBIILIMH METOfaMH HHOrfa NpUBOAHMT K owHOKaM B on-
peaencHsn pafoyero ceyeMHA 3/EMEHTa H3-32 HeTOYHOTO YCTaHOBJICHHA
OCNOBHEIX TNapaMeTpoP OrHepOro BO3AEHCTBHA HAa HCCAEAYEMYIO KOHCT-
pyKuHIo.

Bept#KasnbHble NPOrHOH CTPOHTEAbHBX KOHCTPYKUHA H3MEpPAWT ¢
NOMOWbBIO WHBEAHPa, HHAMK3TOpa, MporuGoMepa, FHAPaBAHYECKHX YpoB-
Hell, WTAaHroBwX NpHGOPOB.

Hupennp ycTanaBnHBaloT 11a HeMmOABHKHOM OCHOBaHHH TaK, YTO-
On MOXHO OHnO HaGnoAaTh 33 BCEMH HaMEUEHHbIMK AR  KoHTpons
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41. Tiporper npoaoaLHELX peGep menesoGeroEEOR NANTH NOKPHITRAZ PASMEPOM
B naane 1,66 m (CeToH TAMOALA HA M3BECTHANOBOM SaNOAHKTeAe, OCEBOE pac-
CTORHEREe 30 MM)

a — nonepeuHoe ceqyeHne; & — pacueTHoe ceyenme:
OricBOro BO3REfCTBHA ANHTENBNOCTBIO 0.5 M | 4

TOYKaMH 303HHA H CTPOMTenbHMX KOHCTPYKUHH. Ecan naGaionenne 32
BCeM$! TOYKAMH HeNb3f BHNOAHHTL € ORHOM CTOAHKH IMBe/Hpa, NpH-
Gop nepeNoCAT ¢ OAHOI MO3HUHH HA APYTYIO.

Uuauwnap / ruapasanueckoro ypobHs (puc. 48) KpenAat K onopso-
My ceYeHHI0 KOHCTPYKuMH. Llunuuap 2 nozmocaAT K uwaHHapy I nw
npon3BoAAT OTcuer (Hauano usmepeuuit a,—by). Tlepeapuran msmcpH-
TeJbHYI0 TONOBKY NO HH3Y KONCTPYKLUHH CHIIMAlOT OTCYETH B XapakTtep-
HWX TOuKax (Hanpumep, B cepeanue nposeta). Ilpu Hasmuwu ocraToM-
HOro mnpors6a roJoBKa ONYCTHTCA H IKHAKOCTE (MOAKpaUIeHHAA Boaa)
3afiMeT HOBOE NoAOXeHHe a,—bz Paamep nporu6a onpeaenfiloT Nno Bbi-
pajkenuio f=(a,—a,)+(b',—b.). I'napaBsnYecKHe YPOBHH Li€JsieCo0b-
pa3Ho NpPHMEHATb MPH H3MepPeHHH NMPOrHGOB B CTECHEHHHX YCJIOBHAX.
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HCKDPMHB-
KOHCTPYKUHA
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48. Cxema uHsMepeHRs npornba rupg-
paBAHYECKHM YPOBHEM

o) 9 50. Cxemum ycTaHoB.
J l P _l ER npornbomepon

y 47 b 5327 % u{ E¥X a— xpennenne

m nporufomepa KX

14 HenoABHAKNON ono-

pe;: 6 —TO Xe, K

2 CTPOHTENBHOM KOH-

CTPYKWIH; [ — Apo-

ruooMep; 2 -

cranbilan  NpoOBo-

f NOKa  AHaMcTPOM

,ﬁ 02—03 mMM; J—

4 mTaTHB, 4 — rpya

RN HATANCHHA
NPOBONOKH

muibuen

lliTanrosum npubopom lLIII1-3 npoBepsior nporu6Gu H HCKPHBJEHHA
CTPOMTEAbHLIX KOHCTPYKLMi. IIpHGOP COCTOMT M3 TpeX TapHpoBaHHLIX
wTaHr gasHoit 1,2 M. KanpoHoBYI0 HHTb MPHBA3HWBAIOT K ABYM LWT3H-
raM B TOYKaX, pacMonoKelHbiX Ha OAHHAKOBON BLICOTE OT HX H3MepH-
TeAbHHX roaopok. Ha cpefHiolo LITAaKry NpHKpEnAsioT WKany Aas ofT-
cueta. Hysepoe penenHe wWKann AOMKHO OHTbL PAcnosoKeno Ha ons-
HAKOBOM pAacCTOAHMH OT HM3MEPHTEJLHHX FOMOBOK CnapeHHLX HHTHIO
wraurn. B nomewenuax BuicoToll 6onee 3 M HCNOJAbL3YIOT YAJHHEHINbIE
wradry (puc. 49). Ilorpewnocts B H3Mepenusnx nporuGon no 6 M ne npe-
puiwaer 2 MM. [Ipn6op Moxer ObiTe H3rOTOB/IEH B CTPOMTEAbHLIX MacTep-
ckux obGbekra [42).

HaGniopenne 3a nopeneHneM KOHCTPYKUHA Heo6XogWMoO anf onpe-
ReNEHHA BO3MOMHOCTH aaneHeliwedi 6esonacHoil paboTw 3NaHHA, NOBPEN-
nensoro noxapom. I[lporpeccHpylomne npornSH KOHCTPYKUHHA H3MEpPAIOT
yepes YCTaHOBJICHHHe NMPOMEXYTKH BpeMeHH npuOOpaMH, YKa3alHLIMH
BhLIllle, 3 TaKXe HHINKATOpaMit YacoBOro THMa H NPOCTERWIMMH NpHCNO-
cobnaennamMu (nanpnmep, nporbomepuoit auneiikoit). Hanbonbutas Tou-
HOCTb H3MepeHHA obecneynBaeTcA nNporHéoMepaMH  cucTeMbl  AHCTOBA,
Emenbanopa, Makcumona ® np. Bo Bpema paborm nmporu6ovep coenm-
HAIOT € HecaeayeMcit KoncTpykuiedi ctansHoit npososokoit (pue. 50).

Huguxatopamn (KOHTaKTHLMH NpHGOPAMH) H3MEPRIOT mNepeMedlie-
HHf B npenenax 5—50 mM. Ilpu o6paboTke nokasawuii nporuGomepon
nepemellieHHe 333aNHOH TOUKH KOMCTPYKUHMH onpeaensilor no ¢opmyne
A=tmAN, raoc k — nonpapounniit Ko3dduyHent (yKasaH B nacnopre
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npuGopa); m — uena AeneHMA WKaau, AN — pa3HOCTb NOKasaHui no
wKane nocae npeakayLlero H NOCACAYIOWEro oTcyera.

IMpocrefiuimM npHcnocobnennem nAA H3Mepeuus mnporH6op Moryr
CAYXuTb ABe pedKH. OfHA H3 HHX NpHKpenacHa K 3JEMCHTY KOICTPYK-
UHH, Apyras — K HENOABHXHOMY OCHOBaHHIO (pHc. 51,a).

Onrn usMepenuil, TpebGylowux Gonswed TounoctH (0,2—0,3 mMmM),
H3roTOBAAKT NpocTefiluHii nporHGoMep co CTpeJKoR B BHAE pHYara
(puc. 51,6). Onunuy | ctpenxH (OT och BpauleHnfi 00 ¢BOoGOMHOro KOH-
ua) npuruMaior 500 mm. Ha paccrosnum a=0,1!/ oT ocu Ha cTpenke
npobuBaloT OBa oTBepcTHA. B BepxHem 3akpenasioT crannHylo NMpoBo-
NOKY, COEANHENNYI0 € 3.1eMeHTaMH KOHCTPYKLHH, B HHXHEM — NpoOBO.JO-
Ky ¢ rpysom. Ha npogonxatowsiics nporu6 KOHCTPYKLUHH YKasuBaeT
nepeasHxceHie cpobofiHoro KoMua crpenku. [lpu 3TOM pasmep nepeme-
ILEHHA HecneayeMofl TOYKH yBeanuew B 10 paa.

B npouecce meTanbHOro OCMOTPa NOBpPEeXAEHHLE OFHEM KOHCTPYK-
LUHH TIlAaTeIbHO ocBHAeTenbcTBYIOT. OcnoBuoli 3ajayeii OCBHAETENBCTBO-
BaHHA HECYLIHX )Kene300eTOMHHX KOHCTPYKUHR ADAAETCA OnpeneneHHe
HX COCTOANKA H OUEHKH 0COGeHnoCTeli paboTh KOHCTPYKUMWII B YCNOBHAX
orneporo sozaeiicTBiA # nocne moxapa. OcBuaCTe LCTBOBANNE XKeje30-
GeTOHHHIX KONCTPYKUHKH BKJIOMaeT B cebA caenylontHe paboTh: BH3Yyanb-
Hbifi OCMOTP KOHCTPYKLII 323aHNA NO 30MaM OrHEBOro BO3AECTBIUA; HIl-
CTPYMCHTAJLUYIO MPOBEPKY PA3MePOB KOHCTPYKUHH H ceuehnii oTaesb-
HEIX 3jJeMeNnToB; G(HKCHpoBanne obuapyxenunix noppexcaenuii # ae-
¢deKToB KONCTPYKILHIL, 0OpaboOTKY NONYYCHHLWX PE3y’abTaTob.

Ilpn Bu3yasnbiioM OCMOTpPE YacTeil 3jlallHiA YTOMNAIOT TpalBuM Yyua-
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CTKOB MOBpEXKJAENHH orneM KOHCTPYKUHA; COCTOAHHE 3ALHTHBIX NOKpLL-
THil, HanHyHe OTKOJIOB 33LUHTHOTO CNOAl 6CTOHA; OOPHBH apMaTYpPHLIX
CTepMHeH; YYacTKH HapyleHIoro CUelVieHHA apMaTypul ¢ GeToHoM:
MECTOPACnoJIOXKeHHe, XapaKTep H NPHYHHY nosbieHHs TpewuH. Ocpy-
[eTeAbCTBOBANKE KOHCTPYKLMIT OCYLWECTBAAIOT A0 HX MPOMBIBKH, nobe-
KH, OKPAacCKH, OLITYKaTYpHBalHA H APYrHX paGoT, BHNOJHEHHE KOTOPHIX
3aTPYAHACT OCMOTP NOBepXiiocTeit OTAE/JbHBIX 3JIEMEHTOB.

C/0XHOCTH NPH OCMOTpPe CO3[3eT TAKKe Ha/HuyHeé HA TOBEPXHOCTH
KOHCTPYKLHI KOMOTH H nbiiH. M3BeCTHH cayyaHn, Korla H3-3a CHJBHOHN
3aKONYEHHOCTH NOBEPXHOCTHWE TEMNepPAaTYPHO-YCANOYHHE TpeuwHMh B
3aWMHTHOM cnoe Oerona OLIHGOYHO NMPMHHUMANHCL 32 TPELUHHH aBapHii-
HOrO XapakTepa M MpPOM3BOAKHAOCHE CPOYHOE H Ype3sMepHoe YCHJEHHe
3/1€MEHTOB CTPONHILHLIX ¢(epM mNOKpHTHA. B apyrux cayuyanax scaepnct-
BHC 3HAyMTEJLHOrO CAOA KOMOTH MOCAe NoXapa He NpoCMaTPHBAJINCL
TPELHHb, CBHIETENbCTBYOINe 06 aBapHAHOM COCTOAHHH KOHCTPYKUMHA,
H He MPHHMMANHCh MEPH MO NpegOTBPaLleHHI0 HX O6pYylleHHA.

Mo pesynbrataM BH3yanbHOro OCMOTpPa COCTABAAIOT NpOrpaMmy
HHcTpyMentanbHoro obcnemopbanmsi KOHCTPYKusil. IIpH 3ToM npoBepsioT
reoMeTPHYECKYI0 CXeMY KOHCTPYKUHH: TMOJHYIO AAMMY, pacyeTHHIl npo-
JIET, BHICOTY B PpAacyeTHbiX CEYEHHSAX, OCTATOYHLI Npors6, HaMHYHE HC-
Kpuenenuit w ap. Ilonyyennbe naHHLE O cXeMé KOHCTPYKUHH H Teo-
METPHYUECKHX pa3Meépax CBEpPAIOT ¢ MPOEKTOM H CTPOHTEAbHLIMH HOP-
MaMH.

Ocofoc BHHMaHHe YAENAT H3IMepPeHHAM CeuYeHHR XKene306GeTOHHBIX
afeMeNnToB, NOBpeX AeHlbX ordeM. CHavana H3MepfilOT pasMephl CedeHHf
Ha Y4YacTKax 3fAeMeHTOB 6€3 OTKOJOB M OTCAOCNHA IOBEPXHOCTHHIX
cnoeo Getona. 3aTeM OMpenenfiioT TOMNMHY paspyluenHoro caoa Oe-
Tona. Oua xapaxTtepu3yeTcs IAyOHHOR nporpeBa ceueMHit A0 KpHTHYC-
CKOil TeMmnepaTypH Harpesa Getona (mfA MacCHMBHHX ceueMuii 500—
600°C, ana toukoctenHbix 600—700°C). B maccupHEIX cevenusax mporpe-
THe caoH 6eTOHa HMCIOT MOBEPXHOCTILe TEMNEpaTypHO-ycagoulibie Tpe-
WHHL, TAyOHHa KOTOpbiX OOYyC/IOBANBAET ¢TeneHb YMEHbllUeHHA pa3Me-
poB pabouero ceuemns sneMenTa. [IpH NPOCTYKHBAMHH MOJNOTKOM YI/IOB
KOHCTPYKUHH MOBPEXAEHNHi OorHem cjoil 6eTOHa Jcerko OTKanunBaeTcs.

PH OCPHAETENBLCTBOBAHHH )Kene3oGeTOMHHX KOHCTPYKuUME, mporpe-
ThIX CBHILIC KPHTHYECKOIl TeMNCpaTypH, BO3MOXHA omubka B onpencie-
HHH TONUWHHL MOBPEXAEHHOr0 cNofl GetoHa. Tak, Y TOMKOCTEHHBIX KOH-
CTPYKUMA, Y KOTOPHX BCEe CE'UCIHE NMPOrpeTo Bhille KPHTHYECKO# Temne-
paTypH (nepekaneHnufl 6eTon), NPH NMPOCTYKHBAHHH MOJNOTKOM GeToH
nNo BCeMYy Ce4YeHHIO C GonbliMM TPYAOM pa3pyluaercd. Takxe saTpyan-
HEHO OTKaauBaHHe 6eToNa NPHM NMPOCTYKHBAaHHH MOJOTKOM B Aape ce-
YEHHA MACCHBHOTO 3/1eMEHTa, OXPAUYEHHOTO APMATYPHHIMH KapKacaMH
(BnHanue 3¢pdexta obofiMu). B 3TOM cnydae TONLUHHY NOBPEMAEHHOrO
OorHeM GeTOHa nyuylle ONpenenaTb CBepjeHHEM HAH OTKAJLIBAHHEM ¢
npumeHeHiteM 3yOHna. IIpH npocTyKHBaHHH MOJAOTKOM ORICTPO OTCJIAK-
BaeTcA JHWE 3aWHTHLHA caofi GeTona.

B npouecce HHCTPYMEHTa/bIION NPOBEPKH JKene3oGeTOHHbHX KOH-
CTPYKUMHF, BRABAAIOT Tak)Ke PaKTiyecKoe Ynucno apMaTYPHBIX CTepXKHei,
HX AHAMETp, CXeMy pACNOJOMEHHS, TONLMMY 3aUMTHOrO cioa GeToma.
JnameTpH cTepXsiefi H PacCTOANHA MexAYy HHMH M3IMCPAOT B MecTax
ee o6HaXenus, yaansa MOBPeXAeHHBI ¢/ofi 6ETOHA B XapaKTePHHX ce-
qYeHHAX. PesysbTaTH ocMOTpPa M OGMepa KOHCTPYKUHH (UKCHPYIOT ¢do-
TorpadHpOBAaHHEM, COCTABJICHHEM Pa3pepToK NoBepXHOcTefi M BHAOB
KOHCTPYXUHH (cOOKYy, cBepXy, CHH3Y, C TOpLa), 3apHCOBKAMH OTHelb-
HWX Y310P M YuYacTKOB. XapaKTepHuhle TpeWHHW H NOBpEeXNeHHA OmnMu-
CHIBAIOT HAa pa3BepTKaX MopepXHOCTER.

IOnAa paGoTH KOHCTPYHUHH ONAacHW CKPO3Hble pa3zeuThe (6osee
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53. CxeMa YCTAHOBKH DenepoBs R H3-

mepenns gedopmanull Meccypol
I —penep; 2 — ueMeHTHO-TICCHaHMA

pacTBop HAH aneGacTp; 3 — TPCULHNA,
3a3jop; 4 — ofcacayeMan KOWCTPYK-
80100 UHA; 5 — NHAMKaTOp Yacosoro THIA

)
[

0.3 mm) Tpeunnnl. Ilpn obnapyike-
%] BHH TaKHX TPellHH BHIACHAIOT HX
NPHYHHY M XapakTep, HalOalofelHe
3a pasBHTHEM TpeWHHH BefyT ¢

| iso-200 |

52. MarxH paas sabaopeBHx 3a pa3-

DHTHEM TpemuE NOMOLWULIC MAAKOB H3 THMca, LEMeH-

a — runcosuifl: 6 — crexnguunf: e — T3, CTCKA2 W CTa/H (puc. 52) uan

MeTainMueckH; J — TPCLLHAZ B KOM- penepoB. Masxn ycTaHaBJMBaKOT Ha
CTPYKUHM; 2 — WTYKaTypka (nokpac- OYHLIEHHOH OT WITYKaTypKH NoOBEpXx-
Ka): 3 — KOHCTPYKUHA 3panHf; 4 —

8Ne6ACTPORBIA  DACTBOP: 5 — PHIENH IIOC'I"H. Ha kaxao# KOHTpOJIHpY-
€MOH TpelluHe YCTANABJMHBAKT JABa

M3afnKa: B MecTe MaKCcHMaNbHOro
PacKpHTHA H B ee Kouue. MasKy npHCBaHBAIOT HOMCP H (QHKCHPYIOT
AaTy ycTaHOBKH. PesyapTatni nabniogedHii 3aHOCAT B cCheuHalbHBIA

xyphan, OGpazopanue TPeWHH B MafAKaX CBHACTCALCTBYCT O Pa3BHTHH
Tpewmn B KOHCTpykuusax [37]).

Penepu npeacraeasior coGoli ctepakuu gannokt 60—80 mm ¢ wapmu-
KaMH WJIH CO CTOYeHHuMH yrnyGnenusmu (noaycdepamu). Paccrosinne
MEXAY penepaMn H3IMepfIOT MEPeNOCHONH MeccypoH € LEeHOH  peseHHs
0.1 mm. [lna sapgenkH penepa B GeToHe BLICBEPAHBAIOT OTBEpCTHE AHA-
meTpom 10—I2 mm, ray6unoii 30—40 mMM. Penepbl 3aae/1LBaIOT LEMENHT-
HO-NecYallblM PacTBOPOM, BHYTPH TNoMeulenuit — aneGactpom (puc. 53).

4. OcoGeHHOCTH METOAHKH HATYPHBLIX HCNBITAHHIA
3JIEMEHTOB XeJie300eTOHHBIX KOHCTPYKLMii
nocJje noXapa

Heob6xonuMmocTs HcenbiTanuit Kejne3obeTOHHBIX  KOHCT-
PYKLHI1, NMOBpeXOEeHHLIX OTHEM, BLI3LIBAETCA TeM, YTO IPH
pacueTax He BCerpa BO3MOXHO Y4YeCTb BCe (PaAKTOPH, BJHAIO-
llHe Ha paboTy KOHCTPYKUMil. B pesyabTaTe HaTypHBIX Hc-
NuTauHi nojyvaior OoJsiee nocToBepHHE NaHHHeE O (PaKTH-
YeCKoil NMPOYHOCTH, MEeCTKOCTH, TPellHHOCTOHKOCTH H OrHe-
CTOMKOCTH MOBPEMJIEHHHX OTFHEeM 3JIEeMEHTOB KOHCTPYKIIHAA.
[To peayabTatam HMCRMHTaHHI YCTaHABJIHBAIOT BO3MOMXHOCTb
panabHeilied 3KCMJyaTalMH CTPOMTENbHHX  KOHCTPYKLMH
nocJjie NoyKapa; onpeneysioT OCTATOYHYIO HeCylllylo cnoco6-
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HOCTb 3JIEMEHTOB KOHCTPYKLHH NMpH H3MEeHEHHH cBoHCTB Ge-
TOHA H apMaTypsl OT TeMnepaTypbl HarpcBa (yuecTb KOTO-
PYIO B pacucTec IEBO3MOXXHO) H HecYWYI0 CHOCOGHOCTb MNO-
BPEXXACHIDLIX KOICTPYKUMIA mocac BOCCTAHOBJCHHS.

Jna yTouHGHHS TPaHHL 30H MOBPEMKACHHA HCNLITANHA
XKEne300CTONHNX 3JIeMEHTOB MOCJIC MNoXapa onpencJienHe
OCTaTOYHOH Hecyluedl CnoCOOHOCTH KOHCTPYKLHMII MpPOBOAAT
Mo y4acTKaMm 3f1aHHA,

HcenbiTadns BRINOJHRIOT cCHeLHalbHble JabopaTOpHH.
Lles» nenbiTaHHA YKa3biBalOT B TeXHHYecKoM 3apaHMH. Hc-
NHTaHHA MOTYT ONTb ABYX BHAOB: nMpoOHOH Harpy3skoii 6e3
pPa3spylleHHA 3JIeMEHTOB M Ha ChneLHaJbHOM CTEeHJe A0 pas-
pywennsa. OpraHnu3auHa HCObITAHHH BKJIIOYaeT BHIGop BHAA
HCNbLITaHHA, OTOOP 3JIeMEHTOB KOHCTPYKLHH, OCBHAeTeJb-
CTBOBaHHE HX Nepejy HCNbITaHHeM, CocTaBJjeHue pabouei
nporpaMMb M MOArOTOBKY o0OpyNOBaHHA [JiA NPOBeAeHHS
atux pabot [12, 45].

[lopsinok otbopa H uucio Xxene3ob0eToHHHX 00pa3ioB
IJIA MCNLITaHHA onpepeisloTcs mporpammoii paGor. O6pas-
ULl OTOGHpAIOT € llaMeYEHHBIX MPH OCMOTPE YYaCTKOB No-
BpexaeHHsa, Ecan 1eo6xoaHMO yTOUHHTL IPaHHLbl 30HH Ae-
MOHTaXa KOHCTpyKUuii, o6pa3uul oT6HpaloT Ha CTHKe aBa-
pmmou 30Hbl H YYaCTKOB CHJBHBIX H CJa6HX mNOBpeX-
LeHHH.

[Tpu ouelnke OCTaTOYILIX XapaKTepHCTHK XeJe306eToH-
HBIX 3JIEMEHTOB MO yYacTKaM NOBpeXIEHHH 3[RaHHA ANA HC-
NHITAaHHS BHOHPAIOT 3JieMEHTH, HaXOAMBIUHECS B Kaxfoil
30He MHTEHCHBHOCTH MOXapa, Ha rpaHuue 3oH. [JaHuble uc-
noiTaHuii HaubGoJiee NoOBpeXAEHHBIX MXeJe300eTOHHbX o06-
pPa3’uUoB pacnpoCTPaHSAIOT HAa BCe JIeMEHTHl HCCJEeAyeMOoro
yyactka nospexjpeHuii. C ofHoro y4yactka obbiyHo Gepyt
TPH 3K3eMNiIsApa o6pas3uoB. 32 OCHOBY OLEHKH NMPHHHMAIOT
6JM3KHe pe3yJbTaThl ABYX HcnbitaHuid. Ecau npu uenbita-
HUH KOHCTPYKUHMI c 6oJiee TAXEJHIMH MOBpeXAEeHHAMH MNO-
JyYeHbl YHOBJICTBOPHTEJbHLIC Pe3yJsbTaThl, OT HCHLITAHHSA
MeHee MOBpPeXIeNHLIX KOHCTPYKUHH MOXMXHO OTKa3aTbcA.

Ilpn noarotoBke AEMOHTHPYEMOH KOHCTPYKLHH K HC-
NbiTaHUIO COCTOAIHME OeTOHA H apMAaTYpH JKeJe306eTOHHbIX
o6pa3sLoB, NOBpeXAEHILIX OrHieM, ONpenesflT KOCBEHHDI-
MH MeTomamu. Ha KoHCTpYkuMAX y4acTka oOpyluenHsl Bbl-
AIBJISIIOT pa3sMelleHue apMaTypH MO CEYeHHIo, ee BHA H AHa-
MeTp, NOPANOK AEMOHTaMa 3JIEMEHTOB yCTaHaBJHBAlOT Ta-
KHM 00pa3oM, uTo6H o0cchneyHTh HX coxpaHHocTb. Octa-
TOYHblE NpegHanps}eHWss B apMaType OLEHHBAIOT C yde-
TOM MOTEpb H3-3a yCaAKH, NMOJ3YYECTH M BO3AEHCTBHA TeM-
nepaTyphbl. '
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[Tocie 3TOro MpoOBOASAIT HATYPHOE OCBHAETCJAbLCTBOBaHHE
oTo6paHHHX 3J1IeMCHTOB, KOTOpPOE 3aKJI0uacTcsl B MPOBCPKE
Pa3MepoB 3JeMeliTa B €ro XapaKTepHLIX CeycHHAX, oblia-
PYXeHiH noBpexipeHnit H AedeKToB.

Bribop npn6opoB M MeCT HX YCTaHOBKH 3aBHCHT OT 3a-
Hay ucnbiTaina. MamepuTtesabHble npubopsl yCTallaBjiHBaIOT
B pacyueTHbIX CEYCHHRAX, HA apMaType B MecTaX OTKOJIa 3a-
LIHTHOTO CJIOA NMPH OTHEBOM BO3JIeHCTBHH, Ha cXaToM Ge-
TOHE B MeCTax HHTeHCHBHOrO BO3eHCTBHA NJAaMeHH HJIH
OMBIBAHHS NPOAYKTaMH TropeHus.

Ilpn olenke MECTKOCTH 3JIeMeHTOB, Hanpumep depwm,
HHoraa HeoOXOAMMO MOJIyYnTh KpHBYIO nporu6oB no Bcei
AJIHHe 3jeMceHTOB. [lJis 3Toro nporH6omMepn yCTaHaBJIHBA-
IOT MOA KaXAHM Y3JIOM HHXXHero nosica ¢epMeul.

TlockonbKy noBpexneHHbIi OrHeM 3alUHTHBIA cioff Ge-
TOH2 HEPENKO OTCJ/IaHBaeTCsi A0 pa3pylUicHHs1 KOHCTPYKLHH,
NpH onpefeJieHHH NPOYHOCTH ero cuenJeHus npHObopbl Ayu-
lle pa3MellaTh B cepenHHe, a He Ha yrJjax 3JieMCHTA.

[Ipu ouenHke pmedopmauuit rkene3o6eTOlHbBIX KOHCTPYK-
LHH nepes HCNBITaHHeM Kaxaoro obpasua onpeneJsiioT ero
OCTATOYHHI TeMIepaTYpHbIH Nporn6, Tak KaK KOHCTPYKLKHH
OLHOr0 M TOTO JKE€ THNa MOTYT no-pasHoMy oOorpeBaThCs
npu noxape. OctatouHbie nporubbl y KOHCTPYKIUHH C npen-
HanpsiKEeHHeM apMaTypHl HIH 6e3 Hero TakKike CyLleCTBEHHO
OTJIHYAIOTCA.

[Tocne peMoOHTaX<a NOBEPXHOCTh KeJNE300€TOHHHIX 3Je-
MEHTOB OYHMIIAIOT OT IBUJIH, TPA3H H Ca)Xku cCKkpebkaMH HJH
cTaJibHBIMH 1ieTKaMH. Oco60 TwaTesblio o6pabGaTHBAKOT
MEGCTA YCTAHOBKH MEXaHHYyeCKHX MNPHOOPOB H HaKJeHKH
TE€H30pC3HCTOPOB. [IOAroTOBJNENHBIE K HCNBLITANHIO 3JIeMEeHT
Kpensit B YCTOHYHBOM MNOJIOXKEHHH Ha cTelpe u 6egaar pact-
BOPOM MeJa HJIH H3BecTH. OCTalbHHE NOArOTOBHTEJIbHBIE
paboThl MPOH3BOAAT KaK AJIAl HCMOBPEXACHHLIX OrlieM 3Jie-
meHtoB [12, 45].

Jna npoBeneHusi HCNHTallMi o6HYIO yCTpaHBaIlOT Bpe-
MEHHHEe CTCHAB! B MOMELUEHHAX 3JaHH5, HE MOBPEeXAEHHBLIX
noXKapoM, TaK KakK npH TpalCNOPTHPOBAllHH HA NOCTOAN-
ible CTeHABl HCMBITaTeJbHbIX JabopaTopHit keJye300eToH-
Ilple 3JIEMEHTH, NeMOHTHPOBANNble ¢ YYaCTKOB CHJIBIHIX TO-
BpeXAeHHH, YacTo pa3pyLIalTCH.

KOHTpOJIbHYIO Harpy3aky, T. €. 3apaHee Ha3HaueHHYK) Ha-
FPY3KY, KOTOPYIO NOJIIKHH BHAePHKaTh 06pa3ubl KOHCTPYK-
uuit npy BHOGopouHoM HcnbiTaHHH cornacHo [OCT 8829—77,
NOSYYaloT, HCNOJb3ys THAPABJIHYECKHE AOMKpaThi, KHpPMHY,
Gerounnie 6JokH. IIpHJioMeHHe HArpy3kH AOJKHO ocylle-

153



CTBJIATBCA NJaBHO, 6e3 TOJMYKOB H yAapoB. 3To Jerko Ao-
CTHraetrcs npu pabote € rHAPaBAHYECKHMH JOMKpaTaMH.

Tpewunbpl NPH HCILITAHHH XKeJe306CTOlbIX 3JIeMEHTOB,
MOABEPTLIHNXCA OTHEBOMY BO3AEHCTBHIO, BO3IHKAIOT ropas-
A0 GHICTpCe, yeM y nernoBpexaenlbix o6pa3noB BCJICACTBHE
PC3KOT0 CHHXXCHHA COMPOTHBJICHHA 6eTolla PacTAKEHHIO
nocse HarpeBa. Ocobelito HHTEHCHBHO BO3pacTaioT MPorH-
6nl B JKeJe306eTOHHBIX 3JIEMEHTAaX Ha MepBblX 3Talnax Ha-
rPYKEHHS. '

Jna npeacraefieHHs 0 NPHYHHAX H XapaKTepe paspyllie-
HHA MOBPEXAEHHLIX OTHEM 3JIEMEHTOB NOCJE HX HCNbITaHHSA
npou3BofAT otbop npo6 Gerona u apmatypH. Ilpu orbope
npo6 onpeaedsoT CxemMy PacnofioXxeHHs, YHCJo H BHA ap-
MaTYphl, TOJLUHHY 3aIUTHOTO clofl 6eTola B HCCAenyeMbIX
ceuenunax. OrobpanHbie npo6bl MaTepHasioB eJe3oberona
HCNBITHIBAIOT B Na6OpaTOPHBIX YCAOBHSX.

Hcenuitanne KOHCTPYKuMit noche noxapa  ADBAACTCR, CHICLHAMLHLIM
BHAOM paboT B CTPOHTENLCTBEC, MOSTOMY Mapaay ¢ obWiMH npapHAaMi
TexHHkH Oesomaciocth (CHull I11-4-80) rpn mpoBedeHHH TaKHX HCMbi-
TaHHi QOMMHH OuTh ofecnevyenn ciAeAyloile chelHajbibie Meponpus-
THA, obecneynBaiolHe Ge30NacHOCTL Jloaei.

1. McnbiTanus KOMCTPYKUMA NPOH3IBOAATCA MOA HeNoCcpenCTBEHibLiM
PYKOBOACTBOM CNRUHAABHO BLIAGNEHHOrO HHXEHEpHO-TeXHHYECKOro pa-
6OTHHKA O6DBEKTa, Ha KOTOpOoM mnpon3owesn noxap. K HenwTaHwam ao-
NYCKAaIOTCHl JIHLA, TNpolleflusie CNCUHANLNLI HHCTPYATaXK Ha palouux
MecTax mo Ge3onacknM MeTodaM pefeHHA paCor. Bce sMua, 3ansitble
HenmoOCPCACTBCHHO HCABLITAHHAMM, [OMXKHH HKMCTb YHOCTOBEpeHHA Ha
NPOH3IBOACTBO MOHTAaXKHHX pabor. [Pabouyio NJIOWEAKY AANA HCALITAHHA
pasMeulalnT B XCPOWO OCBEWCHHOM MecTe M Orpaxaalor. Bokpyr iic-
NHTATCABHOrO CTEHAA AOAXKHW HMETLCH MPOXOALI JUHPHNOH lle Melle2
3 M. 3anpelwaercs NPOBOAHTb HCMLITAHHA KOHCTPYKUHKIiI 6e3 noamocTeii,
ynopos, noaknafok H T. 1. Ocoloe BHKManHe OOpaulaloT Ha fCTpoil-
CTBO CTPaXOBOUNKLX ONOP B NMpoJieTe HCNLHTLIBAGMOro MeMeHTa, TaK KakK
XapakTcp paspyllienHfi ero MoxeT ObiTb Heoxngaunw™m, [lpu 13-
¥eauX MOBPeXKAeHHAX B CXaTolt 3one H3rHOaeMLIX =/IeMEHTOB MOAKeT
NPOH3OHTI BHE3anNoe paspyLiclive,

2. llpn uenmTavHKM NpHIHMAIOT MepH MO MpeAoTBpawenyio obpy-
LIEHHA HCNBLITLIBAEMON KOHCTDYKUMK. 3arpy304HBIX YCTPONCTB H 3arpy-
MAWHX MaTepHanop. C LEALIO NPEeROTBPalIeHHA OGpPYLIEHHA yCraHas-
JIHB2IOT CTPAXOBOYHLIE ONOPH BOJM3H HECYLUHX OTNOP H MOCpelHHe Mpo-
Jieta GanounblX KOMCTPYKUMit MJH MoA CBOGOAMBIM  KOMLOM KOHCOJH,

NOAAEPHKHBAIOT MHHHMAJILHO BO3IMOXIING HO YCJOBHAM HCNBITAHHA
paccTofiHHA (2—5 cM) MeXay KOHMCTPYKUuHell H CTPAXOBOMHBIMH oOnopa-
MH /1 NpefOTBpALICNHA YAapa B MOMENT pa3pyLIEHHA KOHCTPYKIHH;
3aKpenARAKT Ha OCHOBAlHH, COeAHNAIT MexAy co0Of HAH NOABLILHDBAIOT
K HCTIHITAaTeNbNON yCTAHOBKE 37eMENTH 3arpy3o4HLIX YCTpOiicTB; ycTa-
HaBAKHBAKIOT NpeaOXpPatHTeNblikie MPHCNOCO0ACHUA T2K, yTOGH onu me
NpenATCTBOBANH CBOGOAWOMY nNpOorHby KOHCTPYKUHH (mpumepuo 140
nponeta) OO MOMeNTa ee paspyllenHs; BuGHPAT HCMLTATENLRY0 NJo-
LIAAKY TaKHM o6pasoM, uTobul HCKAYaANoch KosebGanue OcHOBAaKHA
BCNeACTBHE ABHXXeHHA TpaHcnopra, BHOpauMH, yAapoB, B3pWBOB M HP.

3. Ilepea nayanoM HcnUWTANHA KOMCTPYKUMA 1€06XOAHMO O3HAKO-
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MNTb HCNHITATENLIYIO TPYNNY C MNOPSAKOM npobefenHs pabor H ¢
MepaMH Ge3OmacliOCTH; NPOBEPHUTb KpenJciHe cunoporo obopyanoBaHHMs,
COCTOSINHE ONOPHBLIX YYacTKOB KONCTPYKLHH, 3a3eMieHie H H3OAAuMIO
NeKTpoo6OpyROBallHA K MPHOOPOB, HCIPaBHOCTb THAPOCHCTEMDI, nOM-
KpaToB, CTPOMNOB AJA NOADBEMA T'PY3OB, HCAWTATEALNOro oGopyAoBalns,
npubopoB H npucnocobGneHHid; NaNHyHe npeAyNMpefHTENbIILX 3HAKOB,
HCAPARNOCTh OrpaXAeHHR Ha HCNMLITaTeNbUOA niolafKe: 3aKpHTbL [0-
CIYA B 30HY HCOLTANHIT ROCTOPOKHHM AHLAM.

4. HcnmTanns KOMCTPYKLUMA NPORORAT B CBEeT/IOC BPEeMS CYTOK.
ITpi HCcKYcCTBeHHOM oOCBCUIGMHH MCMUTAHHA paspellaeTcs NPOBOAHTL B
HCKIIOYHTC/ILHBIX CAyvyasx, npHMenAs KoMOuHMpOBaNHOC HCKycCTBennoe
ocpelyene: Mectnoe H obwee. JIpUMCHATL TOABLKO MecTiioe OCBellcliHe
3anpeulacTes. _

5. llogxoauTe K KOWCTPYKUMK Ha NeppoM 3Tanme Ce HarpyXewHs
AN OCMOTPA M 3anMCH TNOKasamui npHGOpPOB AoNycKaeTcs e paHee
ueM yepes 1.5—2 MHH mnocsne NpPHAOKCHHA ouepeRnofi AOAH HarpyskH.
lNMocne pocTHXeNHs KONTPOJABHOA HarpyskH no TNpOUMOCTH K KOHCTPYK-
IIHH pa3peuIaeTc NOAXOAHTbL TONbKO OTBETCTBCHHOMY 3a MpOBCOEHKWe
HCMLITANHT CNYCTA S MHI MOCTe MPHJOKEHHA ouepcaHON NOMH Harpys-
KH. [lonXxom K KONCTPYKUHH 3anpellaeTcs MPH MOALJCHHH TNPH3HAKOB
paspviicunsi. PaccTponopky WTYYHLIX TpY3oB NpPH 3TOM ClenyeT Mpo-
H3BOAHTL CTAHLMHOHMNO.

6. B mpoliecce HCMHTAHHA NOCTOANNO HaGAOAAIOT 33 COCTOSHHEM
KONCTPYKIIHH, 2/ICMEHTaMH CTENAa 11 MOMOXEHHEM 3ArpPy3OMHbLX NPHCHO-
cobnenuii, AaBNeKHEM Mac/ia B THAPOCHCTEMe, WYyMaMH, H3naBaeMbiMH
Koncrpykuitch. TlpH Bo3mnKNOBeNHH apapHiiHOf CHTYauUNH HAH npn Mno-
SIBJGHHY OANOrO0 H3 NMPH3HAKOP pa3pVviUCHUS HCNLITAHHS NpeKpPallaoT,
MNpusnakamn apapHAHOR  «CHTYaUHH ABAAIOTCA NEPEKOC KOHCTPYKIMH,
onop, NOMKpPaToOB H Tpasepc; MecTnbie pgedopmaliH ONOp K HCKPHB-
JIeHHEe ONOPHBIX MNAaCTHH; BHIHG KOHCTPYKLHH; nedOpMAaLHA CHIOBOTO
CTCHA2 HAH €ro 3JeMeNTOB; NEHCNpaBIOCTh THAPOCHCTEMLI; Yrpo3a On-
POKHALIRANNA IWITYYHLIX TPY30B. |

KoueTpyKuHio, LOCTHRILYIO npefefibHOrO COCTOSHHSA, CBHICTENLCTBYIO-
LIero, YTO CONpPOTHBJAEHHE ee ACAICTBHIO NPHNOIENHOM Harpy3kH HC-
YyepnaHo, Pa3rpyalT cpa3y e MOcje OKONYANHA HCNbLITAHHA.

B nepuonm McnHTaHHA NPOBOAAT aHaau3 paloTH KOH-
CTPYKUHH MO Harpy3koH. OnbiTH C JKese306eTOHHLIMH 3Jie-
MEHT2MH, HMCIOLIMMH ABY3HAYHYI0 3MI0PY HanpsiXeHui, no-
Ka3bLlBaloT, YTO MPH NOCTENeHHOM yBeJMYEHHH BHELIHEH Ha-
TPY3KH NPOSBJAAIOTCA TPH CTaAMH HanpsikenHo-aedopMHpo-
BaHHoro cocrosinia. Cranus paspywenua (craaus III) xa-
PAKTEpPH3YeTCs OTHOCHTEJbHO KOPOTKHM NCPHOAOM paboThl
3JIeMCHTa, KOTJa HamNpAXCHHSA B PacCTAHYTOH CTepiKHeBOMN
apMaType AOCTHralT Npefena TEKyYyeCTH, a HanpsKeHHA B
GeToie cXKaTofi 3011 — BPEMEHHOro COMPOTHBJICHHS CXKa-
THIO. '

B pa6oTe KOHCTPYKIIHH mo cayyaio 1 ee paspylueHHe Ha-
YHIIAETCH MO apMaTtype pacTAHYTON 30HbI H 3aKaHYMBaeTCH
pasapobicHneM OeTOHa cxaTtoii 30Hbl. Takoe paspylleHHe
HOCHT NJacTHYECKHH XapakTep, KOTOpHIH CBfi3aH C
TEKYYeCTbl0 MPOAOJBLHON pacTAHYTOH apMaTypH. TeKydecTb
apMaTypbl YCTaHaBJAMBAlOT NO NOKa3aHMAM NpHOOpOB (HH-
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AHKaTOpPOB, TEH3OMETPOB), @ TaKxe Mo Nporuby KOHCTPYK-
uHu — 6oJjiee 1/m mnpoJsieta. Pasnnyalor Tekyuyectb (PH3H-
YECKYI0 H YCJIOBHYIO.

dH3uyecKas TEKyyecTb NPOAOJbHOH pacTAHYTOH apma-
Typhl kjaaccos A-I, A-II, A-III, B-I u Bp-I xapakrepusyet-
ca nporH6oM, npesbiiamomiiM 1/50 npoJsieTa KOHCTPYKLMH,
a gas KoHcosn —1/25 Bburera.

YcnoBuas TckyuecTb apMaTyps kJjaccoB A-IV, A-V,
At-1V, A1V, A1-VI, B-1I, Bp-II nu K-7 xapakrepusyercs
JOCTHXeHHeM npornba, papHoro l/m npoJyieTa KOHCTPYKUHH,
a ansa Koucoau —2/m Beuieta koucosH. Ilpu stom Benu-
YHHY M ONpelefAIOT B 3aBHCHMOCTH OT mposeta [ H BHCO-
ol A KollcTpykuuy no ¢opmyne m=2 (40— I/h) =30.

B sneMenTax nepeapMHpPOBaHHBIX HJH CO 3HAYHTEJIbHBI-
MH NOBpEXAEHHAMH OTHEM CXKaTOH 30HBl CeYeHHS pa3py-
LIeHHe NMPONUCXOOMT no OGeTOHY cxKaToH 30HBI (cayuvair 2).
Paspylienne Taknx ce4YeHHH HOCHT XPYMNKH A Xapakrtep
NpH HENOJIIOM HCMOJb3OBAaHHH paCTAHYTOH apMmaTypHl.
CJAYYal0 2 OTHOCAT pa3pyIUEHREe 3JIeMeHTa BCJeACTBHe pa3-
pbiBa NpPONOJbHOH pacTAHYTON apMaTyphl, a TaKe paspy-
IIEHHe MO ceYeHHAM, HAKJOHHBIM K NMPOMOJILHOH OCH KOH-
CTPYKUHH.

Cayuait paspylueHHs XapaKTepH3yeT KOHTPOJIbHOE 3Ha-
yeHne koatdduunenta GesonacHocty C. B I-m cnyyae C=
=1,4; Bo 2-M cayyae C=1,6.

PacyeTHyl0 HAarpy3ky no MPOUNOCTH MNOBPEXAEHHOro
OFHEM 3JIEMEHT2 MPHHUMAIOT He Gonee paapywapouiefi Ha-
TPY3KH PDpas, Pa3fenieHHoll Ha koadduuveHtr C, T.e. p=
=Ppaalc- '

OcTaToOuHYI0 NPOYHOCTb KONCTPYKLUHH onpenensiioT Mo
Harpyske, Bhi3aBaBLucit o6pyllienne HAH ONHH H3 NMPH3HAKOB
paspylleHns. B nocaeniem ciydae KOHCTPYKUHSA CTaHOBHT-
€5l HEenpHrolHoli AJNA 3KCIYaTalUH¥W BCJIEACTBHC Ype3aMepIio-
ro nporuba, BbiaepruBaHHs paboyefi apMaTypbl packona
TOPLOB H3rH6aeMbIX 3JICMCHTOB, Pa3pylleHHs y3JoB ¢epMm
H 1.0 [8 38].

Ilo oTHolleHHIO paspywaloile#i HArpyskH pepgs K pac-
yeTHON p onpenensioT ¢akTHUeCKoe 3HayeHHe KO3(hHIIN-
enTa Ci= pPipaslp.

Hecyllasi KOHCTPYKUHSI MpH3HaeTCA YROBJIETBOPsIOLIeH
Tpe6OBaHUAM MPOEKTa Mo NPOYHOCTH, €C/H Pa3pyLlieHHe HC-
MBITANHBIX KOHCTPYKIUI NPOH3OWIIO NpH Harpyske, paauon
KONTPOJIbHOM 11arpy3ke MO MPOYHOCTH MJH MpeBhilliajoLiei
ce, T.e. Ci=C.



[Totrepio npoYyHOCTH KOHCTPYKUHH MOC/ie OrHeBOro BO3-
neiicTBHS onpefensAloT no ¢opmyae, %
AM= 100 (Mpag - Mpt)lMpaa.

rne Mpaa H Mpy — COOTBETCTBEHHO NPOMHOCTb KOHCTPYKUHM, He TNOA-
BEPIKEHNOH OrHeBOoMy BO31eHCTBHIO, M OCTATOYHAA NPOUYNOCTb KOHCTPYK-
LHH TNoCyIé mnoXapa.

Knaccudukauusa xc/ac306eTOHHBEIX KONCTPYKLH, IOB-
PEeXXACHHLIX OrHeM, B 32aBHCHMOCTH OT CHHKCHHS HX HECy-
e crnocobHoCTH nocae noXxapa npHeeaeHa B Tabn. 44—47.

KOoHTPONbLHYIO Harpy3Ky NpH NpPOBEPKe »XeCTKOCTH He-
NOBPEXKAEHHbIX OFHEM KOHCTPYKLHA NPHHHMAIOT paBHOM
pacyetiiofi Harpy3ke, NpH KOTOPOH BLIYHCJEHB NpPOru6H
koHcTpyKunun ([OCT 8829—77).

Heo6paTHMylo noteplo HauasbHOil KecTKocTH, %, u He-
o6paTHMBIN OTHOCHTEJIbHBIH MNpPorH6 B cepeiuHe NpoJieTa
KONCTPYKUHH, NMOBpeXACHHON oruem, onpenensior no d¢op-
MYJIaM:

AB: 100 (fHSH—fnpeA),fnpcA; r= (roc‘l_'fl-la'l)ll-

rie [asu — NPOrHG OCTHIBIIETO H PASTPY>KEHHOTO SJ1eMEHTa KOHCTPYK-
LHH, H3MepeHHHH noc/ie BHAEPXKH NOA KOHTPOJLHOR Harpy3kofi mo
NPOBEPKE MCCTKOCTH, MM, fnpen — NpEAesbNO AONYCTHMHR nporn6, yc-
*TAHOBJEWILI HOpMaMH MPOEKTHPOBAHHA, MM; foer — OCTAaTOUHMLIM NMpO-
rH6 KOHCTPYKIGIH, HarpyMeHilofi 3kcnnyaTalHOHHOR (HOpMaTHBHOI) Ha-
rpyskofi mnocne ee oxAaXceNHf, MM; [maw — HauadLHBIA nporué ne-
noBpexaeHnofl orneM KOHCTPYKUKM OT HOPMATHBHOM HarpyskH, MM;
! — pacueTHafs pgnuna (NposieT) KONCTPYKLHH, MM.

[TpencibHbie yBCJIHYEHHS KPHBH3HBI H OCTATOYHHIX MPO-
ru6OB TNOBPeXAEHILIX OTrHEM JKeJe300eTOHHBIX KOHCTPyK-
ILHH, XapaKTepH3ylolllHe BO3MOXHOCTb HX HCNOJIb30BAHKSA
IJs  RaJbHeHLUeH 3KcnayaTalvH, TnpHBeaeHH B TabJ.
48—19,

TpeunnocToNKOCTh Xene3o6eTOHHBIX KOHCTPYKUHH olle-
HHBAIOT N0 06pa30BaHHIO TPELUHH H IIMPHHE HX PAaCKPHITHS.
KoHCTpyKUHH, B KOTOPHIX He HNONYCKaeTCs MOSBJCHHE Tpe-
LHH B YCJNOBHAX 3KCNAyaTaLHH, NPH3HAIOT TOOHBIMH, eCJH
Harpyska npH NOSIBJIGHHH NepBOM TpelHHbl ObiNa He Me-
Hee KOHTpPOJbHOH. IIns KOHCTPYKUHH, K TPELHHOCTOMKOCTH
KOTOPbIX mnpeabaBAsiloTcA TpeboBanusi I KaTeropum, KOHT-
po/ibHas larpy3ka paBna pacyeTHOM Harpyske (n>1).
KOHCTPYKIIHH, K TPELHHOCTOHKOCTH KOTOPHIX NpenbsBAsf-
torea Tpe6osauua Il n 111 karteropwit, npH3NalOT roAHBIMH,
€CJIH MPH KOUTPOJbHOH HarpysKe ILUIHPHHA PacKpPLITHA Tpe-
LLIHH HE NPCBLILLIACT KOHTPOJIbIYIO. B 3TOM cjlyuae KOHTPOJIb-
HafA Harpyska paBHa nopmatuBHOit (n=1). KonTtpoJbhyio
LIHPHHY PaCKPLITHA Tpelld NMPH HCNLITAHHH NPHIHMAIOT B
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33aBHCHMOCTH OT MpPeAe/bll0 AONYCTHMOH LWHPHNILI KpaTKo-
BpeMeHHOrO PacKpHITHS TPellHl, YCTalOBJeHHON HOpPMaMH:

Mpeaencno  nonyctumas| 0,05 |0,1-—0,15(0,2—0,25| 0,3 0,4
WHPHHA KPaTKOBpeMeHHO-
r0O pPacKpHTHA  TPELUHH,
MM

Kontponbhas wwpHua| 0,05 0,1 0,15 [ 0,2 |0,25
PACKPWTHSA TPeLlHN, MM

Bo BpeMsi HCMBITaHHA KOHCTPYKUHIA Ha TPelHHOCTOH-
KOCTh KaMJas HOJIR 3arpy3ku He poixkua npesbiwiate 109,
KOHTPOJIbHOH Harpy3ku no obpa3soBaHuio TpeiwnH. [locae
npuyioxeHHss 909% KOHTPOJNILHOM HAarpy3KH Ka)Jaasa mocJie-
Ayowas HoJifi, BOJNOTH JO NOABJEHHA TPeLlHH, HOJKHaA
COCTaBJATb He 6osec OY 31Ol Harpyskn. Beigepaka noc-
Je xaxpao#i poau Harpyskun 10 mup. Brigepixka nom KOHT-
poabHOH Harpy3koil He meHee 30 mun. IllupHHYy packpHTHSA
HOPMAaJIbHBIX K OCH KOHCTPYKUHMH TPCUIHH H3MEpPAIOT Ha
YPOBHE HHXHEro psjfa apmaTypbl, WHPHHY PacCKpLiTHA
TPeILHH, KaKJOHHHX K NPOAOJBHON OCH,— B MECTaX HX MaK-
CHMaJIBHOro pacKphITHSA.

OueBKy OrHecTOMKOCTH KOHCTPYKUHit TNPOHM3BOHAT MO
TpeM IpyniiaM nNoKasarejiedl (NpefeybHEIM COCTOSIHHAM)
[10]. Tlpenenrnbie cocroanuss I rpynnbl  XapakTepu3yioT
pa3pylieHHsI KOHCTPYKLHI B YCJOBHAX OrHEBOTO BO3JEHCT-
BHA H HenocpelCTBeHHO mocJie noxapa, II rpynnb — npe-
rOOHOCTb KOHCTPYKUHHA ¥ panbueiimreit sxkcnuayartauuu, 111
rpynnbl — NOTEpI0  OTHENperpaxpamiied  cnocoOGHOCTH.
CTpoHTE/ILHblE HOPMHB YYHTHB2KIOT TOJBKO OAHO MNpelelib-
HOe COCTOfIHHE — NoJIHoe paspylueHHe (o6pyluenne) Kom-
cTpykuuii. OnHako AJHTEJBHOCTb CONPOTHBJCHHA KOHCT-
PYKUMM OrHeBOMY BO31eliCTBHIO HO MNOJHOro €e paspylie-
HHA HMeeT 31aYeHHe TOJNBbKO ANA OAHOH 30HBI — 30HBI 06-
PYIUeHHA 3[aHHS, KOHCTPYKUHH KOTOpOi#i O6HYHO monane-
XKaT mosHoi 3ameHe. K KOHCTPYKUHAM, MPHMBEIKAIOIWHM K
O4Yary nOpaKeHus, NPeAbABAAITCA TPeGOBaHHA COXpaH-
HOCTH, H B Ka}IOM CJiyuae paspeliaeTcsi BOMPOC AOMNycCKa
HX K NOBTOPHOH 3KCNNyaTallHH.

Heo6xonnMo yyHTHIBAaThb OBe HCXOAHbI€ BEJHYHHbLI, KO-
TOpLHIe XapaKTepH3ylOT OrleCTONKOCTh  KeJe306eTOHHBIX
KONCTPYKLHI NMo CHHXCHHIO Hecyulel cnocobHocTH: 1) Bpe-
Mf IO NOJIHOTO pa3pylUeHHS B YCJOBHAX OTHEBOrO BO3fEHCT-
BHAl (nokasateau | rpynnei); 2) BpeMsi OTHEBOro BO3AEii-
CTBHS, M0 HCTEYEHHH KOTOPOrO MNPOHCXOAHT HeoOpaTHMas
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noreps GoJiblue AONYCTHMBLIX 3HAYeHHH noka3sateJielt mpou-
IOCTH, MCCTKOCTH H TPEWHHOCTORKOCTH  (NoKasaTenu
II rpynnut). OrnecroiikocTb no nokasatenam II rpynnui oue-
HHBAIOT NO MHUHMAJbIIOMY BpPEeMEHH CONPOTHBJICHHSA KOI-
CTPYKUHIl BO3melcTBIIO OTHA OO MNOSABJCIHS OANOrO N3
CJCAYIOIHX npu3HakoB: Heobpathmaa norepsi 109% npou-
HocTH, HeoOpatHmoe cuuxenue 209% kecTKOCTH, neobpa-
THMbI ocTtatouynbiii nporu6 B 0,01 nponera, packpbiTHe
TPellHH CBbillle KouTpoibHbix Beauuun (0,05—0,25 mm).

[locne noxapop He6GOMNBIIOH NPONOINKHTENLHOCTH H CH-
JIbl, @ TAKXe I1a y4acTKax CpeAHHX H cJjalbbix noppexAeHHH
nocJie KpynHblX MMOXApOB HCNLITANKA XeJe306eTOUNBX KOH-
CTPYKUH MPOBOAAT 6C3 meMOlTa)Xa H NCPEHeCeHHs HX Ha
cneuHaJbHbie cTeHabl. )Kene3zobeToHHLIC 3J€MEHTBl HCMBITHI-
BalOT B COCTaBC LCJbIX KOHCTPYKuH# 3nanuit 6e3 Bninene-
HHAl 6oJiee nNpOCTHIX 06pa3ioB. KOHCTPYKILHH 1€ JOBOAAT 40
pPa3pylueHHs, TaK KaK ol AOJKHB paboTaTh B YacTax
3laHusa nocne HenoiTaHus. MenobitatenbHyw Harpysky yse-
JIHYHBAIOT AO MNOABJCHHA B KOHCTPYKUMAX NANpPsKeHHH H
YCHJ/IHi{, HA OCHOBAHHH KOTOPbIX MOXHO OLEHHTb HX 3KC-
nnyaTauHoHNble KauccTBa. [lo HOpMaTHBHBIM Harpyskam,
NMOJYYCHHHM NPH MCNLITAHHH, ONPEAeJAIOT COOTBETCTBHE
HX peajibHO HNeMCTBYIOIMM H OXHAaeMmbiM Harpyskam. Ilpm
3TOM PpCLIAIT BONPOC O HEOOXOAHMMOCTH YCHJICHHS  HeECy-
IHX KOUCTPYKIHH.

[lopg ucnuiTaTenuhoii Harpy3kod B A@HNOM chydyae Mo-
HHMAIOT Narpy3Ky, NPUHKJIAaAbIBACMYI0 K KONCTPYKLHH He-
nocpefiCTBEHHO B Mpouccce HenwiTanHA. [lonnas marpyska
NPH 3TOM OlNpeleNAeTcA KaK CyMMa HCNOLITAaTe/NbHOA Har-
py3kir, co6cTBennod MaccHl KONCTPYKUNil W nocrosAnio
NIPHJIOXKCHHDBIX YCHJIUH.

[Ipu ucnbITaunsAX ¢ coxpaleHHeM KOHCTPYKuUMit (He-
pa3pyllalolHMH MCTOAAMH) KOHTPOJIMPYIOTCA cllefyloLiHe
NOKa3aTeJIH: reoMeTpHYECKHe  pa3Mephl  KONCTPYKUMiL,
nNpouHocTb 6eToila Ha CXKaTHe H ClCMJIEHHe ero ¢ apMaTty-
poii; BIlI, KJacc, MapKa M MeXaHH4yecKHe CBOiicTBa apma-
TYPHBIX CTaJieH; AHAMCTP, YHCJIO CTEePKHCH H pacnojioxe-
HHe apMaTypul, TOJILHII2 3aUIHTHOTO cJios 6CTOHA M Mpoy-
HOCTb €ro CUCMJIeHHA ¢ SAOpOM ce4yellHl KOHCTPYKUHH;
NpeAHanpsiKeliie apMaTyph, COCTOSIHHE 3aKNalHBIX AeTa-
Jiedl.

HHCJIO H MECTO pacnoJioKeHHS YYaCcTKOB, B KOTOPHIX
ONpenCJyAIOT 3MayYeHHss 3THX MNoKa3latelsied, YKasHBalwT B
pabouyHX nporpaMMax HCnbiTaHHA KOHCTPYKuMi. IIpH sTom
PYKOBOACTBYIOTCA CAEAYIOLIMM: 3a) B H3ru6aeMbiX KolicT-
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PYKLHAX, HMeIOUIHX ABa pacyeTlblX CEYCHHA KOITPOJIH-
PYEMbIC yY4acTKH pacnoJjlaraiotT TOJNLKO B PacucTHLIX ccue-
nusax; 6) B KOHCTPYKLHAX, uMcIOUHX Oonce ABYX pacuyer-
HbIX CCUCHHMI1, YYaCTKH pacnojaralor paBHOMCPIIO MO Bcei
NnoBepXHOCTH.

KOHCTPYKIUHH HCCaefyeMOil 30HbI NOBpPeXACIHH 3ZaliHs
NMPH3HAIOT NPHrOANBLIM H IJIA OaJIbHEHLICH 3KCTMJYyaTalHy,
€CJIM KaMXJblH H3 KOHTPOJIHpPyeMbIX MOKa3aTeJeil Bcex OC-
BHAETEJILCTBOBAHHHIX KOHCTPYKUHH HC OTAHYaeTcd OT HX
NPOeKTHHIX 3HaueHHit 6oJiblle, YyeM Ha mnpeleJsblio Agony-
CKaeMylo BeJIHYHHY.

JKenesobeTOHHLIE KOHCTPYKUHH, He YINOBJIETBOPAIOLIHE
TpeboBalilHAM MPOEKTa MO MPOYHOCTH, KECTKOCTH, TPELIH-
HOCTOHKOCTH H OFHECTOMKOCTH, MOTYT ObITb HJIH YCHJIEHB H
HCHOJIb30BaHbl B BOCCTAaHABJIUBAEMOM 3[allHH HJH ACMONTH-
POBAaHH K HCMOJL3OBaHBl B APYTHX 3falllifiX NpH MeENbLIHX
Harpyskax. BO3MOXHOCTb HOBTOPHOTO MNPHMEHEHHA NOB-
pPexAelHHX OorneéM KOHCTPYKUHH o0oCHOBHIBaeT NpOEKTHasf
opraHH3aUMsA No AaHHLIM OCBHACTEJNLCTBOBAIIHA H HCMHITA-
HuHd. B 3TOM cayyae ykasbiBaloT AONYyCTHMYK NPH NOBTOP-
HOH 3KCNJIyaTalUH KOHCTPYKLHH Harpys3ky.

5. OcHOBbI pacyeTa HecyuweH cnocoGHOCTH
Mese306eTOHHBLIX KOHCTPYKLHH nocje moXapa

K xcae306eTOHHEIM KOHCTPYKUMSIM 30aHUH BO Bpems
OTHEBOrO BO3JAEICTBHA M NOCJE NOXapa NPEeABLABJAIOT TPH
OCHOBHLIX TpcOoBanufi: 1) coxpaHeHHe Hecyllelt cnoco6-
HOCTH B TeyeHHMe onpeleEHHOrO BpeMeHH MPH JKCnayara-
LHOHIOH HArpy3ake M BO3IeACTBHH BBLICOKOH TeMIMEpaTypHI;
2) BO3MOXHOCTb MCNOJb30BAHHA NOCJE OrleBOro BO3XEii-
CTBHA; 3) COXpPaHGHHEe OrHenmperpamaarouici cnocobHOCTH.

KOHCTPYKUMH B YCNMOBHSIX MoXapa TEPAIOT orlenpe-
FpaAawllyio cnocobHOCTb NPH NporpeBe A0 KPHTHYECKHX
temnepatyp (160—220°C), o6pa3oBanHH CKBO3HbLIX Tpe-
IHH M oTBepcTHH, OOPYLUCHHK KOHCTPYKUHiH, nNO3BOJAA
NPOAYKTaM rOpPeHHsi NMPOHHKAaTb B CMEXHble MOMelUeHHS.
JINHTeJbHOCTD OTHeBOTO BO3AEHCTBHA, NO HCTEYEHHH KOTO-
POTO ONHA H3 SKCNJYAaTAUHOHHLIX XapPaKTEePHCTHK KeJe30-
6eTOHHOro 3JeMeHTa (npoYyHOCTb, HedOpPMATHBHOCTb, Tpe-
IHHOCTONKOCTb H AP.) CHH3HUTCA O NpemesbLlioro oCTaTovu-
HOro 3Hauyenus, onpenensier BO3MOXHOCTb HCNOJIb30BaHHSA
ero nocje noxapa.

JenesobeTonnbie KOHCTPYKLHH, TOABEpPruIHeCs  OTrHe-
BOMY BO3e€iiCTBMIO, pPAcCYHTBIBAIOT MO ABYM rpynnam npe-
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AeJNbHBbIX COCTOMNKN: Hecywielt cnocob6HocTH (pacyeTr Npoy-
HOCTH) M NPHFOOHOCTH K HOPMajbHOM 3KCnJyaTallMH moc-
Jie noxapa (pacueTr nepemeclieHHii, NOABJEHHS H PAaCKpHI-
THA Tpewnn). [Tox npesesSbHbIM COCTOSSHHEM BTOpOil rpyn-
Nbl NOHHMAETCH TaKOe COCTOsIHHEe, KOTrjaa KOHCTPYKUHA mne-
pecTtacT ymoBJeTBOPATL TPEOOBaHHAM TNPHIroAHOCTH K HOP-
Manblloll 3KcnnyaTauun nocie noxapa. Tpe6oBaHusi npH-
FOAHOCTH K HOPMAaJbHOH 3KCIJIyaTalHH He BHINOJNAIOTCS,
eCIH KOHCTPYKLUHf leo6paTuMo Tepsier TpebyeMble KecT-
KOCTb H TPeIlHHOCTOHKOCTD.

[Ton pacueTHbIMH NpeaesbHBIMH COCTOSHHSIMH 3KeJe30-
6eTOHHBIX KOHCTPYKLUHH MOHHMAIOT TaKHe, NMPH KOTOPHIX MNoO-
JlyyaeMble pacycToM YCHIHA, nNedopManHH, mNepeMCIUCHHA
HWIH IUMPHHA PACKPHITHA TPellHll [OCTHralT MNpedesNbHO
gonycTHMbIX 3navennii [32, 35].

Pacyer aBapniiHbIX H CHABHO MNOBpeXIeHHBIX OrHeM
Keyie306eTOHHBIX KONCTPYKUHH Ha NORBJEHHE TPelUHH He
NPOH3BOAAT, TaK KaK TeMnepaTypHbLle nepenagbl no cede-
HHKIO 3JieMeliTa 3HAYHTeNbHO MPEBLILIAIOT BeJHYHHBI, KOTO-
pule BLI3LIBAIOT NosiBaeHHe TpewlHH. [Ipun cpeauux M cina-
ObiX MOBpeXAeHHAX Mesle306eTOHHBIX KOHCTPYKUHH o6pa-
3YIOTCA TOJIBKO TNOBEPXHOCTHHIE TeMMepaTypHO-yCagouHble
XaOTHYHO PacnoJIOKeHHEIe BOJIOCSIHEIE TpewnHel. Ilpeaunan-
psKeHHble KOHCTPYKLUHH, NOABEpraBuIHeCs HAeHCTBHIO BEHI-
COKOH TeMnepaTypbl, HO He HMeEKIlHe TpPElUlHH, NpoBepAoT
pacyeToM Ha MNoOsiBJleHHe TPEeIUHH TNOA BJHAHHEM 3KCNJya-
TauHOHHOH HarpyakH. PacdeT no pacKpbITHIO TpewHH
NPOH3BOAAT AJA Xeje306eTOHHBIX KOHCTPYKUHA, moppep-
raBLIMXCA OrHEBOMY BO3AENCTBMIO C LIEJBIO OrpaHHYeHHA
MX PacKpHITHA NMPH AajbHeHIIeH sKcniayaTauuH. PackpreiTHe
TpelH OoJiee AONYCTHMOH WIHPHHLI CMOCOOCTBYeT yBeJIH-
YeHHIO CKOPOCTH KOPPO3HHM apMaTyphl H CHHIKEHMIO AOJro-
BEYHOCTH KOHCTPYKLHH MoCJe noxapa.

PacyeT ocTraToyHoi Hecylle# CnoCOGHOCTH sBJSETCH
'OCHOBHBIM W €ro NPOH3BOAAT AJIA BCeX HeCcyLUHx xene3sobe-
TOHHBIX KOHCTPYKUHA Ha y4yacTKax 3[1aHHf, BOCCTaHaBJIH-
BaEMOro nocje noxapa.

Bo3peficTBHe BHICOKOfI TeMnepaTypel CyLUeCTBCHHO
BJIHAI€T Ha XeCTKOCTb H aedopMauMio CTaTHYECKH Omnpefe-
JHUMBIX 3JieMcHTOB. Ilcdopmaun, nporu6el, TeMnepaTtyp-
HOe YIUIHHeHHe (YKOpouellHe) 3JeMeHTa NoOcjie mnoxapa
MpoOBEpSAIOT pacyeToM.

PacueThl Kene3o0eTOHNUEIX KOHCTPYKUME, NoOaBeprae-
LUHXCS BO3AEMCTBHIO BHICOKHMX TeMnepaTtyp, NPOH3BOAATCA
C y4eTOM H3MEHEHHS CTATHYECKOH cXeMbl paboOThHl 3JeMeH-
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54. 3mOppl PACNpefeneHHR TEMOEPATYPH!, NPOYHOCTHHX H AedOPMATHBHHIK XapaK-
TEPHCTHK GETOHA MO cedeHHI0 3MEMEHTA, NOABEPraBIIerocst OrHEBOMY BO3JIEHCTBHIO

I — 3nopa pacnpefencHHs TeMnepaTypH; 2, 3, 4 — COOTBCTCTBCHHO 3MIOPHl H3Me-

HeHHA Monyas acdopmallHM, OCTATOMNOH TNPOYHOCTH M NPCACNBHON CKHMaEMOCTH
GeTona '

Ta, H3MEHEHHS] NMPOYHOCTHEIX U AeQOopMaTHBHLIX CBOHCTB Ge-
TOHAa M apMaTyphbl NocJje Harpeea.

[Tpn noxape nabaonaercs 3uauutenbhnit (no 1000°C)
nepcnan Temnepatyp I (puc. 54) Mmexnay o6GorpceaeMoli M
HeoGorpeBaeMoi TMNOBEPXHOCTAMH MKeJe306€TOHNON KOHCT-
pykunu. Beneacteue atoro npounocte 3 6eTona mo ceye-
HHIO 3JIeMeHTa INOCTeneHHO H3MeHAeTCs OT HOPMAaTHBHOTO
sHavenHa po nyasa. Moayne medopmanun 2 6eToHa CHHXKa-
ercAa Gonee pesko. [lpemenbnas cxkumaemocts 4 6eToHa €
noBLIIeHHEeM TeMNncpaTyphl HarpeBa Ha 200, 400 u 500°C
yeeanunbpaetcad B 1,6, 2,2 n 2,8 pa3a no cpaBHeHHIO ¢ He-
HarpeBaeMbiM 6ETOHOM.

[TonepeuHoe ceueHHe XeJie30OETOHHOrO 3JIeMEHTa CO-
CTOHT H3 HECKOJBKHX CJIO€B: OCHOBHOIO, MeHee NMOBpeXIeH-
HOrO  NOBHILUEHHLIMH  TeMnepaTypaMH;  NOCHAEAYIOLHX
(i-TIX), NporpeTHIX BEICOKHMH TeMnepaTypamMM, H TNOJ-
HOCTBIO MoBpexpaeHHoro. H3-3a paanuuHoll npepenbHoR
CKHMaeMOCTH CJIOEB N0 HCPAaBHOMEpPHO MNPOrpeTOMy ceye-
HMIO TIpH JOCTHaKEHHH OoJiee KECTKHM cjoeM 6cTOHa Bpe-
MeHlIOr0 CONPOTHBJEHHA CXaTHIO, HanpsKeHNA B APyTrHX
cnoax OyAyT 3nmayHTeNbIIO MeHbiue npenenpHbix. Cienopa-
TEJbIIO, OCTaTOYHBIC Mpefesabl MPOYHOCTH 6eToHa Ha CiKa-
THE pas3jIHYNLIX CJIoeB B MOMeNT pa3pylUeHHA 3JIeMEHTa B
pa6oTe KONCTPYKUIIl HCNOAL3ylOTcA HepasioMmepHo. Cre-
neHb BO3MOKHOTO HCNOJAb3IOBaHHA Npefena NMPOYHOCTH i-To
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cnos  GeToHa me, , obaanaiouiero Gonblleli npefesbHOM
CIKHMAEMOCTBIO, MOXKHO PAcCUHTaTh Mo QopmyJe

m3, = ps (1 —exp k), (10)
rne ki = (Mo o/t ) (Bg:/mGy) In (1 — (1/p, ).

Kosdpduunentsl poc M Wi NpH JHHEHANOH 3aBHCHMOCTH
Moayns pedopmaumili OT HanpsXKeHHi HaXOAST AAA OCHOB-
HOrO 1f Ka)<aoro cyeywllero cjos no ¢opmyJsam:

oo =MW —Ce)i wi=1{1—¢),

FAC Co.c H Ci.— COOTBCTCTBEIHO Mépa YNpYrocTH Gerotla B MOMEHT paa-
PYWeENHA OCNOBHOIO H i-ro paccMaTpuBacMoro cios. Mepa ynpyroctd
6eTona onpeicsifAeTCA OTHOweHHeM MOayas aAedopMauun GeToHa B MO-
MCHT pa3pyuwlenis K HayanblOMy MOAYA0 YMPYroOCTH,

OnbITHl MOKa3aJsH, 4YTo KO3hOGHUHMEHT pu; ANA KepaM3H-
ToGeTOHa ¢ MOBLILEHHCM TeMnepaTypnH HarpeBa CHHXKa-
erca. Tak, npu =20, 100, 300 u 500°C kospduuneHT
ni=3,8, 3, 2,3 u 2. IIpH poc==10 cBoiicTBa HarpyKeHHOro
MaTepHasla NMpaKTHYeCKH M3MEHAIOTCH COrjiaciuo 3aKoHy
lyka. )

M3 3asucumoctn (10) caenyer, 4TO CTCnCHb HCMOJB30-
BaHHA Npefesia MPOYHOCTH Kaxaoro ¢jios 6eToHa no He-
pPaBlHOMEpPHO NPOTrpCTOMY CCUCIHIO CXKAaTOro 3JIeMeHTa HB-
nfeTcA ¢yHKUHell OTHOILUEHHSi OCTAaTOYHOH MNpH3MeHHOMN
NPOYIIOCTH H MOAYJA YNPYrocTH 3TOrO e cJlosi GeTOHa.

Koa¢puuneHT BO3MOXKHOrO HCNOAB30OBaHHA mnpepena
NPOYHOCTH PacCMaTpPHBAEMOro cJosi 6eTOHa B ceyeHHH 3Jie-
MEHTa MOXeT GEITb BHIYHCJCH IenOCPeACTBEHHO MO AaHHBIM
ONMbITA C HCNOJB3OBAHHCM 3KCNEPHMEHTAJbIIOH 33aBHCHMO-
CTH «Hanpsxeluns-nepopmauun» (pHc. 59).

Koappnument m§, | yyyrnipaommii cTeneHb BO3MOMKHO-
ro HCNOJb30BaHHfl MPOYIIOCTH 6CTOHA MO HepaBHOMEPHO
NporperoMy ceyelHio, ONpelessiioT CJEeAYIOLHM 06pa3zoM:
Ha rpagmke no ocH abcuycc OTKNagbiBalOT 3HayeHHe Tmpe-
nenavlioi acpopmanuu CXKaTHIO OCHOBHOTO CJIOA H NMPOBOUAT
auinn A—A ({=20°C) nnu B—B (i=200°C), mnapan-
Jesblible ocii Koopmimnar. OtiHocuTesbible 3HAYCIIHA MO OCH
OPAHHAT, MOJYyHuCHUBIC TepccedeHHeM JHHAM A—A uan
B—B ¢ 3xcnepHMCHTaNbILIMH 33aBHCHMOCTAMM «Hanpsxe-
uns-aegopMalHlny, NpHINMaOT 3a 3lauenve HCKOMOrO
Kos(ppHuHuCcHTA.

Hekotopbie xesie3o6eToHlbie 3JIEMEHTH!, NOABepriiHecs
OriICBOMY BO31€ICTBHIO, Pa3pyLUaloTCsi H3-32 yMeCHbLUEHHA
ceyeliHsi 6CTOMa JO KPHTHYCCKOrO BCJEACTBHC MOJIIOH
NOTCPH MPOYIOCTH NapyXuuiMu (060rpeBaeMbIMH) CJOSMH
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6eTOHa M 3HAYHTEJLHOH NOTEpPH TMPOYHOCTH HepaBHOMEPHO
NporpeToll A0 BBICOKHX TeMIepaTyp cpefiHell yacThiO cede-
HHA 3JieMeHTa. TemnepaTypHoe noJsie Mo ceyeHHIO NMPH pas-
PYLUEHHH 3JleMeHTa Ha3blBalOT KpHTHYeCKHM. Ias ynpolue-
fIHA pacyeTa NPOYHOCTH CeUeHHK BMeCTO TeMnepaTypHHIX
noJjiel HCNOJNL3YIT KpPHTHYeCKHe TeMnepaTypH Ha rpaHH-
e sapa ceyeHns. Tlog kpHTHYecKoi! Temnepatypoil 6eTOHa
NOHHMAIOT TaKyl TeMllepaTypy Ha rpaHHile ceueHHs, IpH
Harpese Bhillle KOTOpoy 6eTOH TepsieT cnoCOOGHOCTb CONPOTHB-
JIATbCA BHELIHUM BO3NEHCTBHAM H HC NMPHHMUMAET yyacTHHA B
pabote ceyeHusn snementa. KpHtHuecKkaa TemnepaTtypa cXa-
TOoro 6eToHa 3aBHCHT OT XapaKTepa pacnpefefieHHsl TeMIie-
paTypHHIX MoJei MO CeYeHHIo, MaCCHBHOCTH 3JieMeHTa, llan-
psAXKeHH# B ceycHHH, BHAA 6eTOHA H €ro TenJOTeXHHYECKHX
CBOMCTB.

TonkocTeHHEle 5JIeMeHTHI IIpH MNoXXape MNporpeBaloTes
6oJiee paBHOMEpPHO, YeM MAacCHBHbIe, NMO3TOMY NpeAeibHas
CXXHMaeMoOCTh cjoeB GeToHa MO CeYEeHHIO NMPHMEPHO OfiH-
HakoBa. B MoMeHT paspyulicHHs cC)XaToro sjeMeHTa Mo
BCEMY CeYEeHHI0 AOCTHTaeTCa OCTaTOYHBIH npepes NMPOYHO-
cTH 6eTOHa. ¥ TOHKOCTEHHHX 3JIeMEHTOB KPHTHYeCKas TeM-
nepaTtypa Ha rpaHHuUe fiipa CeUYeHHs 3aBHCHT OT CHHIKEHHf
npenena npo4yHocTH GeToHa.

Jas snemeHTOB cpeAHeit MacCHBHOCTH H MacCCHBHBIX
NpH KPaTKOBPpeME@HHOM OrHeBOM BO3[AEHCTBHH XapaKTepeH
3HauYHTeNBbHBI TeMNepaTypHLIt nepenaj no CeyeHHio. ITO
NPHBOAHT K POCTy HampsKeluuit B CpPefHEeH 4acTH CeYeHHSA
H paspyuieHuio 6osee HarpeTHX HapyXHbIX cJjoeB 6eTo-
Ha, Y KOTOPHIX NMPH OrHEBOM BO3NEHCTBHH YBeJHYHJIACH
npefesibHas CMHUMaeMoCTh, BenemcTBHe 3TOro  KpHTHYe-
CKylo TeMnepaTypy Ha IpaHHile fifipa CeYeHHs] MacCCHBHOrO
3JIeMeHTa HaXOAAT € yYeTOM MNOBBbILIEHHA AehOpMaTHBHO-
CTH HapyXHbix cJloeB 6eTOHAa nocjie HarpeBaHHS,

C yBenhyeHHeM HarpyskH [JIHTEJbHOCTb COMPOTHBJIE-
HHA OrHIO CXKAThiX 3JIEMEHTOB yMeHbLIaeTcsi, a HepaBHO-
MEPHOCTb NporpeBa CeuyeHHsl BO3PaCTaeT, YTO HPHBOAMT K
CHHXKEHNHIO KPHTHYEeCKOH TeMnepaTypbl cxatoro GeToHa
AJIf MAaCCHBHLIX 3JIEMEHTOB.

Hasi mene3so6eTOHHBIX 39JAEMEHTOB ¢ MHHHMAJbHBIM
paamepoM CTOpOHBI ceyeHHs (12 cM M MeHee) KpUTHUYECKas
TeMnepaTypa HarpeBa 6eToHa Ha M3BECTHSIKOBOM 3amoOJIHH-
Tenie 600—650°C, nas cxKaThHX 5JCMEHTOB C Pa3MEpPOM CTo-
poubl cedeHus 20 cm — 320—420°C, ¢ pasmepom 40 cM u
6onee 330—650°C -(npu Koaqxpuuneme 6e30mnacHoCTH
NpH3MEHHOH npouHocTH O6etoHa 1,2—2,2). Bonee mnoanble
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cBefleHH MO MHHHMAaJLHOH TeMmnepaTtype necTpykuun Oe-
TOla NMpuBefeHH B Taba. 31.

[Tpn pacyetax »xeJyie306€TOHHEIX 3JIeMEHTOB, NOABCPTHY-
TbIX BO3AEHCTBHI0O BHICOKHX TeMNepaTyp, HepaBHOMEpHO
NporpeToe nonepeynoe cedeHHe MAENAT Ha ABe-TPH YacTH
(Af=400°C) uau Ha Gosbluee yuncao yacteit (Af=100°C)
[10, 33]. I1pn pacuerax nepaBlHOMEPHO NMPOrpPeTHIX 3JEMeH-
TOB 32 OCHOBY NMPHHHMAIOT He UHCJIO YacTeil, Ha KOTOpEHIE
pa3buBaloT ceyCHHe, a pacHeTHHIi TeMmepaTypHHIH nepenan
mexay unMmu. [lpakTHka npoBefieHHsi pacueToB xene306e-
TOHHLIX KOHCTPYKIHH, NoABepraBLUKXCA OrHEBOMY BO3JeH-
CTBHIO, TIOATBEPMOAeT HCMOJb3oBaHHe BedHYHHbH Al—0°C
14 npocTeiX H Af=100—200°C nns CHOXHBIX CeYeHHil.

CuntaioT, YTO NOABEPriliHHCA OrHeBOMY BO3AEHCTBHIO
xKeseaobeTONHBIH 3JIEMENT npeacTaniisieT co60H MHOrocJoi-
HyI0 MOHOJIHTHYIO KOHCTPyKUHIO. MaTepHas Ka)jaoro cjos
Gerolla MMeeT pasJIHYHbIE NPOYHOCTHbIC M AedopmMaTHBHHE
XapaKTepHCTHKH NO ceucnuioo. [IpHBeacHHe HepaBHOMEPHO
nporpeTeix cioep 6€TOHa K OOHOPOIHOMY MaTepHally 3ak-
JIloYaeTCsi B BhIpaXKeHHH NPOYHOCTH PaCYeTHOrO CEUEHHs B
BHAE CYMMbl TNpPOYHOCTeH OCHOBHOTO H moCJeRyloLHX
CJIO€B.

IlpuBeneHne cevyeHHs K OXHOPOAHOMY MaTepHaJy mnpo-
MOPLHOHAJIBHO OTHOIUEHHI0 TOJNBLKO NMPOYHOCTHHIX XapakKTe-
pucTHK GOeToHa paeT 3aBhIllIEHHE PacyeTHOH BeJIHYHHH
OCTaTOYHOH HecyuleH CrOCOGHOCTH 3JIEMEHTA NO CPaBHEHHIO
€ JlaHHBLIMH OMBITA. '

B peaynbTaTe TeOpeTHYECKOro MCCJICAOBAaHHA YCTAHOB-
JdeHo [10], yTo kKo3}pdHUHEeHT mpHBeAeHHs dacTell ceyeHuA
3JICMCHTAa, NOABeprilierocs OrHeBOMYy BO3AeACTBHIO, Cleny-
€T NPHHUMAaTh NMPONOPLHOHAJbHO OTHOLUEHHIO MPOYHOCTHHIX
XapaKTCPHCTHK paccMaTpHBaeMoro {-ro cjaosi ceycHHs 6eTo-
Ha K NPOYHOCTH OCHOBHOTO CJIOS C MONMPaBKOi Ha KO3(hodH-
LHEeHT, YYHTHIBAKOWIHII CTEN€Hb HCIIOJNL3IOBAHHA Npejena
NPoYHOCTH 6CTOHA MO HepaBHOMEPHO NMPOrpeTOMy CEYeHHIO.
CrnenoBaTesibno, KO3(p¢HUIEHT npHBeAellHs KamAOro pac-
cMaTpHBaeMoro cjion 6crona HepaBHOMEPHO MPOrpeTOro
CCYEHHAI MOXKIIO NpeACTaBHTL Kak

i o __,0 0
Nei = (Rnp.ianp.o.c) Mg 9 = Mg | Mgy

I10T KO3(PHUHEHT UMeeT TOT e (PUIHYECKHH CMBICH,
YTO H KO3(POHLHEHT NpHBemCHHS, BLIPAXKellHbIH yepe3 OT-
HoleHWe MOAyJeH ynpyro-mjiacTHYHOCTH O6eToHa oOTAe/b-

HBIX CJIOEB.
[Ipu pacuere xene300eTOHHLIX KONCTPYKLUIH, MOABepr-
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UIHXCA OTHeBOMY BO3JIEHCTBHIO, HX TeoMeTPHYeCKHe Xa.
pPaKTCPHCTHKH (nJjowlajb, CTATHYECKHH MOMCHT, MOMEHT
HICPLHH, MOJIOXXKEHHE LEeHTPa THIKECTH BCCro ceyehus Ge-
TOHA HJIH ero CXaToil 301El) ONpeaesfAnT NyTeM MNpHBene-
HHS cedeHHA K HanOonee npouniomy cnoio OcronHa. [Has
3TOrO0 CCYGHHS MO BHLICOTE YCJOBIIO pa36lBaloT Ha YacTH,
[Ipu pacuere Ha npo4HOCTb 3jgemeHTa (6€3 ICMONL3OBAHHA
OBM) ccuenne no GeroHy pa3OuBaIOT, KaK NPaBHJO, Ha
TPH YaCTH: LeNlTpaibHylo, OrpaHHYeHHyl H3oTepmoli 50°C;
neprgepniinylo sapa pabouero ce4YeHHA, OrpaHHYEHHYIO
H30TepMOll KpPHTHYECKOH TeMnepaTyphl HarpeBa OGeTOHa;
BEPXHIOKO (cnoit paspylieHHoro orHeM GeTona).

[Tpn npoBepke NMPOYHOCTH HeCyLIMX KOHCTPYKUHH, ceye-
HHe KOTOPHX B NMCPHOA noxapa O6bljlo HepaBHOMEpPHO MpOr-
pPeETO NO BHICOTE, YaCTh Ce4YeHHs, MPOrpeToro BhIllle KPHTH-
yeckoit TeMmnepatypnl Harpepa OeToHa, B pacyeTe He Y9H-
ThIBAIOT.

Bo Bcex ciyuasx pacyera apMartypy paccMaTpuBaioT
KaK CaMOCTOATENILHYIO HaCTb CeYeHHS. Jaa kaxpoil uactH
CeueHHs, TMPOTrpeTOil HH)Ke KpHTHYeckol Temmepartypht Oe-
TOHa, ONpeAeNsioT NpUBEACHHYKW mJjoluaae Fgi, CTaTHYe-
CKHH MOMEHT MJOWAaAH Sy; H MOMEHT MHepuwH Jy; npuse-
NEHHOT'O CceYeHHA ¢ y4yeToM TeMmnepaTyphl Harpepa 6eToMa
B LUEHTpe KaxZAoro cnosl ccueHHsi. PacyerHas TeMnepatypa
B LEHTpa/bHOM YacTH, orpamuyenHofi usorepmoit 50°C,
paBHa t;¢p=0,5-50= 25°C B nepudepHiiHofi yacTH sApa
CeYeHHA — CpeiIHeB3BELICHHON BeJIHYHHE

=n
=

foep = Z & t;]n,
i=2

rne 6; H fi — COOTBETCTBEMHO TOJILIHIA KAXKAOro CJNIOA paccMaTpHBac-
MO YaCTH CeyeHHs MPR MPHUHATOM PACYCTHOM TeMMNeparypuoM ncpenafge
(oSuiuno 100°C) H TemmepaType B 3TOM 2Jioe; N — MHCAO CAOCE MepH-
¢epuiioit 4YacTH ceueHHS.

[IpuBenennyio nnowanb 6erolla KaM Ao uyacTH, Ha Ko-
TOpEIC Pa3fieiclio BCe CCUCHIE 3/ICMCHT2 BBIYHCIAIOT MO
dopmyJie

S — 0 A
Fri= ng; Fo; = mgy mgy F;

[Tnowane apmaTypbl (pacTsiuyToit ¥ cxKaToii) mpmHBO-
AAT K naowaau 6osec npounoro 6erona B cevennH no gop-
MyJie

F ==n'F‘=(E IEGOC)FGE

rae Eqa —wmopynbp ynpyroctd apmatypul (mopysb YHPYrocTH apmaryp-
HOM CTaJZIH mocsie HarpeBa paBell NCPBONAYAJALHOMY 313aycHHIO OO na-



rpepa); Fo: M Fai — COOTBETCTBEHHO NUIOLWLANH KAXAOH paccMaTpHpae-
Mol uacTH ceyewusi GevoHa H apMaTypsl.

IManomanw HpHBEIlEHHOI‘O CCUEHHHA SJICMEHTa noasepr-
mcrocssi orneBoMy BO3A€eACTBHIO, cocTapasieT

Frni=ZXn6; Fe; +Eny Fyr.

CtraTnyecknit MOMeHT mwiouwiazefi NpHBeNE€HHOrO ceyeHHsA
37€MeHTa OTHOCHTENbHO TPaHH, pacTAHyTOM BHeLIHeR Ha-
rpysKkoii, onpenensiorT no ¢opmyse

Snt = Zn6; Fér Yo: + Z gy Far Yas,

FA€ Y6; U #fai — COOTBETCTBEHHO PACCTOAHHS OT LEHTPA TAMECTH KaX-
noro ciosi G6eTona H apMaTypHOTO CTepX KA o TPaHH 3JeMeHTa, OTHO-
CHTE/ILHO KOTOPON ONpeReAfioT WUEHTP TRIKECTH CeyeHHS.

[Monoxenne uentpa THKECTH MPHBEAEHHOrO GETOHHOrO
HIH XeNe306eTOHHOrO CeYeHHsi HAXOAAT KaK

Yo = Snt/Fnt.
MoMeHT uHepluMH NPHBEAEHHOrO cedeHHA
Jnt=2n6;J6pt + 20y Jas,”

rae Jeni H Jar — COOTBETCTBEHHO MOMENTH HHEpPLUHH Kayaofi paccMart-
pHBaeMmofi yacTH ceycHHs O6cTolNla W apMaTypH.

Jlo Hauana noxapa TeMmepaTypy MO CeYEHHI0 KOHCT-
PYKUHH NMPHHHEMalOT PaBHOMEpPHO pachpellejieHHOf H paB-
Holt TeMnepaType BHyTpH 3nauuf. [lpu noxkape temmnepa-
Typel OKpyXamlleil cpe/fib! H Ha NOBEpPXIOCTH KOHCTPYKIHH
3aaaT B Buae GYHKUHH BpeMmeHH. HsMeHeHHe TemnepaTyp
Mo ceyellMio KOHCTPYKUHK MO BJHSIHHEM OTHEBOr'o BO3ACH-
CTBHSI pacCYHTHIBAIOT N0 AHPdepeHUMaNbHOMY YypaBHEHHIO
tenaonpoBogHocTH Pypbe, KOTopoe XapaKTepH3yeT TeMIle-
PaTYpy BHVTpH 3JcMeHTa B Jio6o#t (3agaHHBIA) MOMEHT
BpemMenn. Ilpu peuleHuH ypasHeluss Pypbe npeanoJsararoT
H3BeCTHBIMH: pacnpeliesieHHe TeMIlepaTyp NO ceyeHHlo B Ha-
YyaJbllbIH MOMEHT BpeMeHH (HadaJibHoe YCJIOBHE), reOMETPH-
yecKy1o ¢popMy ceyeHHs H 3aKOIIOMEPHOCTH TeNA0OGMeHa MeX-
LY OKpyatoilefi cpefiof H NOBEPXHOCTHI0 KOHCTPYKUHH
(rpanuyibic yc/OBHSA, TeMmepaTypy OKpyXKatowed cpeanl
nmoxkapa H Ko3boduilneHT TennoobmeHa).

C pocToM TemnepaTyphl H3MeHAIOTCA Ko3¢hhHUHelTH
TeMJIONPOBOANOCTH M YACJbHOH TensoeMkocTH 6eTollOB
(cM. Taba. 35). Ilpn Bo3aeiicTBHH Ha 6GeTOH BBICOKHX TCM-
nepaTyp cBoboAnas BoOAa, HaXOAALWAACA B NOpax, Hcnaps-
eTcs, 3ame/nsis Temn nporpesa 6erona. A. H. SIKoBJIeBLIM
BBEJEH B pacueT NplBCACHILIA Ko3ddHuHelT TemnepaTy-
pPONPOBOANOCTH dnp (3Ha4Yenns TenJOpH3HYECKHX Xapak-
TepHCcTHK Getona npHuHMaloT npy 450°C). C noMouibio
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3TOM BeJIMYHHL YYHTHIBAIOT H3MeHeHHe TenJOTeXHHYeCKHX
cBoMCTB GeToHa M BJHFAHHC KCMapeHHss BOAH Ha CKOPOCTb
ero nporpesa

ainp = Mepl (Ctep + 0,012 ) Y,

rae A1 cp — ko3pHUHEHT TenmonporoaHocTh Getona, BT/(M-°C): ¢t cp —
xo3pduunent TtennoemkoctH Ocrowa, KIDk/(kr-°C); s — BHamHOCTH
G6etoHa, %: %Yc— NAOTHOCTD cyxoro GeroHa, T/M3.

JIna onpemesneHuHa TeMnepaTypsl pacTAHYTOR apMaTypH
NJHT, MaHejeit U HACTHJIOB NEPeKpPHTHS BO BPEeMEHH MNpH
OJHOCTOpPOHHEeM oborpeBe (B peXXHMe CTaHOApPTHOro IoXa-
pa) HcmoabayioT (OPMYJIHL:

2, . =1250 —(1250 —1, ) erf A;

= (m3y Viamp +mbsd +3)( 2V arnp )
mg, = 0,5+ 0,04 y. + 0,01 y2;

mgg=1,1 40,3y, 40,03y2,

rae erfA — 3uavenne Tayccoporo mmrerpana owmbox (tabn. d5l); d—
nHameTp paGovefi apmatypu; 6 — tomurHsa sawmTiioro chon (8 <<

<< 0,7 h); dop — npHBeaeHHBA KoFhDHUHENT TeMnepaTypONPOBONHOCTH;
mg4 H Mg — Ko3(ppHUMENTH, YYHTHBAIOLIHE BAHAHHEG HA CKOPOCTDb

nporpeBa 6eToOHa NNIOTHOCTH M MOPHCTOCTH
61. 3nauennn layccoBoro unteppana ownGox

A erf A l A erf A ﬁ A erf A h A erl A
0 0 0,5 | 0,5205 1,1 0,8802 1,7 0,9838
0,06| 0,0676 0,6 | 0,6039 1,2 0,9103 1,8 0,9892
0,1 ] 0,1125 0,7 | 0,6778 1,3 0,934 2 0,9953
0,2 | 0,2227 0,8 | 0,7421 1,4 0,9523 2.4 0,9993
0,3 | 0,3238 0,9 | 0,7969 1,5 0,9661 2,8 0,9999
0,4 | 0,4284 1 0,8427 1,6 0,9763 3 1

INpumeuanue, IlpomexyToyne SHAYEHHA HHTerpaja HAaXOfAT MO HH-
TepNoJRLHH.

Pacnpenenenne TeMnepaTyphl MO ceyeHHIO CTEHOK, o6o-
rpeBaeMHX C ABYX NPOTHBONOJOIKHEIX CTOPOH (CHMMETPH-
YyHaa 3ajaya), onpepensioT no dopMmynam:

t, o =1250—(1250—¢,)6,; (1)
0, = erfL,/(2 VFus):

be=1—r/ (0,58, +m3; Vanp); (12)

For = tcanp/ (0,5 b5+ mg, Vanp)®, (13)

rie O — onwocrTesbnasi H3GHTOMNAs Temnepatypa; Fox — KpuTephil
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&ypre; bx — TomuMHa (WIMpHWA) Heorpal:HYeHHOW NAACTHUL, M; Fx—
pPacCTOANHE OT UeNTPa TAMECTH CHMMETPHYNOIO CeyellHd A0 Hccenye-
MOH TOUKH, M.

IIByMepnbie TeMnepaTyplisie MOJSI ONpeReasiIiOT AAS
ceyeHHi, KosonH, 6anok, pepm n OPYrHX 3JIeMEHTOB CTEPIK-
lleBblX KONCTPYKLHil, 060rpeB KOTOPBLIX MPOHCXOAHT ¢ ABYX
HaH 6onee ctopoH. Ilns Kpyriabix B NPAMOYTOJbHBIX Ceye-
HHiIl 3JIeMeHTOB XKeJne300CTONHBLIX KOHCTPYKLMH pacnpeze-
JleHHe TeMMepaTypbl ABYMEpHOro IMoJis HaxoAAT no ¢op-
MyJe

lxy. =l — W, —1, ) U, — ly MU —16)].
rac lye W, — TeMnNepaTypu OLHOMEPHRIX moseil.

Tonwnuy cxxatoro 6eToHa, MpoOrpeToro A0 KPHTHUECKOH
TEMNEpaTypH B NJOCKOH KOHCTPYKLHH, PaCCUHTLIBAIOT
no c¢opmyJie

8 = (24 Vvc—m,) Vanp, (15)
rae A — apryment ¢yukunH erf A~=(1250—L.p) / (1 250—1a).

[Ipy oborpeBe npAMOYroNILHOrO CEHYEHMsI CO BCeX CTO-
poH pa3Mephl ceueHHs 6e3 ydera TOJIUMHBL cJloeB, MNpOr-
peThix 1o Kpn'mqecxoﬁ TeMIICPaTypLl, COOTBETCTBCHHO
PaBHHI

by = (0,56 + mg; Vanp) (1 — L,);
hy = (0,5h + mg, Vianp) (1 —8,).

Kospopuunentn &x u Ly Haxomat no dopmyne (12) B
3aBHCHMOCTH OT OTHOCHTeJIbHOH H3OGbLITOYHOH TeMNnepaTypol
H KpHTepus <Dypbe, paccuHTHiBaeMblx no ¢opmynaM
(11) n» (13). '

FeomeTpHyeckue pa3mephl siApa NPAMOYrONbHLIX ceue-
HUH, oforpepaeMblX ¢ ABYX NPOTHBOIOJOMXHBIX CTOpOMN, OIl-
penensiotr no dopmyne

by = 0,95 (0,55 + my Vang) (1 —Lax)s
ha == 0,95 (0,5h + mg, Vanp) (1 —Lay).
erf &g, /(2 VP—‘o.x) == Og, NPpH
B = [(1250 — 1) /(1250 — £,)] +

+ [(fe — fkp) (e — )/ ({e — ty) (1250 — 1y)],
rae Oa x — OTHOCHTENbHAA H36HTOUNAN TeMNePaTypa AAPA CEYENHS.

Ha ocHoBe pellenns 3afiay OruecTOiMKOCTH xeJge3obe-
TOHHbIX KOHCTPYKIHi1 pa3paboTaHsl HOMOTpaMMH Mporpena
ceyeHHH HEKOTOpHIX 3JIeMeHTOB (KOJIOHH, NJAHT, 6aJioK) H3
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TsDKeJioro OGerona (cM. pHe. 39—42), yckopsiowue pacyer
TCMINCpaTyp.

Jan pacyera TemnepaTyp MO CCUCHHIO Xejac306eTon-
HEIX 3JICMCITOB TNOCJAC T0Xapa H3BCCTHOH AJNHTCJABHO-
CTIl 1 NOCJIEAYIOLIero OXJaMJUeuld HCNOJNb3YIOT HOMOIpaM-
MLl MpOrpeBa ceycHuii ¢ yuerom Xoad@uuuelnra TenhaoBoi
nucpuni. Ilocne npekpaulcuusi orlieBoro Bo3aeiicTBHA
TCNJAOBAas MWHEPLHSA CyLUeCTBCHUO BJIHsICT ua nporpeB 6oJsee
yaanennoviX ot oborperaemMoil NMOBEPXHOCTH CJIOEB CeYeHHSA
& xencsoberonnoro aneMeHta. C yBejqHYEHHEM AJINTEJb-
IHOCTH T OTHCBOIO BO3JACHCTBHA HEPaBHOMCPHOCTHL Tporpe-
Da CCYCHHS 3JCMCITA YMCHBIIACTCA H BANANNKC TENJOBOIi
HICPILHH HA NOCJCAYIOWIHHA POCT TeMNcpaTyphl MO TOJILIH-
ne A ccyUCHHs CHHXKaeTcs.

Ha ociioBe 06paboTKH 3KCNEepHMEHTaJIbHBEIX JanHBIX
nporpcsa ccueHHs hoJiyyeHa cjefyioulasi 3aBHCHMOCTL AJIS
Kos()pHUHCHTA TENJOBOH HHEpLHH

mg, = ¢/lv— (8/R)2} << 1,3,

Jnst 3ICMCHTOB C MPAMOYrOJIbHBIM CceuCHHeM, oborpena-
eMbIX € JBYX NPOTHBOMOJIOXHBIX ¢TOpOH, h=0,5h;, cM.

[IpH oucHke mMoOKasaTeJsieii OTHECTOHKOCTH xeJfe3obe-
TONHLIX 3JIEMCHTOB HCMOJIL3YIOT HOPMATHBHBIE H Pacycrt-
IILIC COMPOTHBJICHHAI apMaTyphbi, NOABEPrHyTOH BO3NeH-
CTBIIIO BBICOKOIi TeMnepatypsl. B KauecTBe HOpMaTHBHOIO

CONpPOTHBJEHHST apMaTyphl Rar NpPHHHMAIOT JJIf CTEpXKHE-
BOii apMaTypbl — HaHMeHbllIHe KOHTpPOJIHpyeMble 3Haue-
IHA NpelesioB TeKy4decTH ((PH3HYeCKOro MJH YCJOBHOrO),
ANsi NMPOBOJIOYHOH apMaTypH — BPE€MEHHOe COMPOTHBJIE-
[IHC pa3pLiBy NMPOBOJIOKH, AJIA KaHAaTOB — NMpejes NPOYHO-
CTH KaHaTa B LcjaoM. MexaHHyeckHe XapaKTepHCTHKH ap-
MaTYpUbIX CTaJicHl XKeJe30OeTOHHEIX 9JIeMEHTOB, He IOoA-
BCPraBIIMXCA OrFHeBOMY BO3JEHCTBHIO, TMNPHBEAEHH B
tabn. 52.

Pacuctiibie conpoTHBieHus apmatypsl Ray onpenensior
ILCJICHHEM COOTBETCTBYKOLUHX HOPMAaTHBHBIX COMPOTHBAEHHH
Ha KO3(pHUHEHT 6e30NacHOCTH OTOMIKEHHOH CTalH Ry,.

Rat = Rilkag; kas=mg ky; mg =107 1,1,

rac mg8 — KO3puuncnT 6e30NacCHOCTH MO OTOMXKIKCHEOA apmaTtype no-
cne narpeba c¢ Godee 1000°C; ki — xos¢pdHunent OGe3onaciiocTH ap-
MaTtvDpu, %.

[Mpu nopmanvHeix ycsaoBusx (nmo CHulIl I1-21-75) B
pacyeTax KOICTPyKUHi no Hecyluel cnocobnoctH Rk, npu-
ITHMAIOT I apMaTypHl KJacCoB:

170



52. OcHoBHble MexaHHYeCKHe XaPaKTePHCTHKH apMaTyPHBIX CTadqed

Apmatypa S | = g g. .g g 2
Mpegen Te-| Qoqreuoe | 2 - ,‘; el ® §§§
HYSCSTH. | nemne pas-| €= | s8g | &, [5°&

cﬁ:a:ﬁ;r’:: MIls puBY, MIMa| = g HG 23 |28ez

v 25 | 288 | 8. |2LER

5 > o> g = HE 52 gg
A-l 6—40 240 320 25 054 | —
A-Il | 10—40 350 500 19 180 | 3d —
Ac-1l | 10—32 300 450 25 1d —
Al | 6—40 400 600 14 9 | ad —
A-IV | 10—18 600 900 6 —
A-V | 10—-22 820 1050 7 —
At-IV| 1u—25 600 900 g8 |! 45| 54 —
AT-V | 10—25 800 1 000 7 —
At-VI| 10—25 | 1000 1 200 6 —
B-I g—i — 550 <d = | = 3

— — 550 5 — | —

Bp-1 } 5 = 525 3| — 4
1 3 1 520 1990 — - | = 9
4 1 440 1800 4 | — | — 7
5 1 360 1 700 - | = 5
6 | 280 1 600 5 —
7 1200 1 500 6 180 [V 5d | —
j 8 1120 1 400 6 -
Y 3 1 440 1 800 — —
{2
1 1600 — | =1 =
Bpll [ ¢ ¢ 1200 | 1560 5 -
7 1120 1 400 6 180 | 54 | —
] 8 1040 1300 } —
| 4.5 I 520 1 900 } e
6 1 440 1 850 — | =1 =
L 7.5 1 420 1 800 — | =1 =
9 1 400 1 750 4 | — | — | —
j 12 1320 1 650 — | =1 =

[MpaMmevannsn: 1. Jna ropAvekaraunmx cranef knacca A-1 (mapkn
Cr3), A-1Il (mapxn Cr1.5 u 18I2C), Ac-II (mapkn 10I'T), A-III
(mapkm 25 I'2C u 35 I'C) npueener ¢u3HuecKHil npeaest TEKYUeCTH CTaJH,
AAA OCTANIbHLIX CTahefl — YCNOBHLIM.

2. ®OH3HYeCKHIl Mpelel TEKYYeCTH — HaHMEHbillee HanpAXeHHe NpH MC-
NWITaHHH CTajlH HAa PacTAMEHHe, MPH koTopoM obpasew pedopMHpyeTcs
6e3 3aMCTIOTO Yy PCANYCHHA HaTPY3KH; yCAOBUHIT Npeacsn TCKYUYCCTH — Ha-
NpAMKEHHE, NPH KOTOPOM OTKANOIIEHHE OT NMPONOPUHOHAALHOI 32BHCHMOCTH
MEMXAY HanpseHHem H AeOpMauHell HJAH oOcTaTOuHan AedopMauHA
Aocthraet 0,2% pacueTHOM AAHHM YyacTKa.

3. d — arameTp cTepycHeH apMaTypH, MM



cTepxcHesoll

1,15 A-IV n Arlv
1,1 AV, Ar-Vv u Ar-VI

npoaosoyHol
B-1 1,75 Bp-1, B-ll, Bp-II v K-7 1,55

PacucTtubie conpoTHBJIEHHS apMaTypbl yMeHbIIAOT (B
OTACJDLILIX CJyYafX YBEJHYHBAIOT) HX YMHOXEHHEM Ha
COOTBETCTBYOLLHE KO3(pPHIHEHTH YC10BHH paboThl apMarty-
pbl. DTH KO3 PHUHEHTB YYHTHIBAIOT BO3MOXKIOCTh HENOJIHO-
rO HCMNOJIL30BAHHA MNMPOYHOCTHBIX XAaPaKTCPHCTHK CTadu B
CBA3l C HEpPaBHOMEPHBIM pacnpeaesieHHEeM HamNpsXKeHHH B
ceycliiH, HH3KOIl npoynocThio 6ETOHAa, YCJNOBHAMH AHKEPOB-
KH, HaJnuKcM OTruboB, xapakTepOM AHarpaMmbl pacTs-
XKEHHA CTaJii, H3MENICHHCM €€ CBOHCTB B 3aBHCHMOCTH OT
ycaoBHii pabotsl KoHcTpykuwu (CHuIT 11-21-75, n.2.29),
BJAMSINHCM TeMIiepaTypnl HarpeBa (cM. Taba. 46).

PacycTiiie xapakTepHCTHKH apmaTypHbIX CTajiel Xe-

53. PacueTHble X2paKTepHCTHKH CTEPIKHEBOR CTaAH

PacuyerTnnie CONpOTHB-
== nenns apMaTyphl,
g %2 MIla
11“:::“9- E E g. PaCTIAMENHIO o
EEE npogo- | none- E
o § é_ nuof [pewon | %
l'opauexaTtanan:
tnaaxas kaaceca A-l 240 210 | 170 | 210
nepHoAHueCcKoro mnpopHaa
KJ1aCCOoD:
A-11 10—90 300 270 | 215 | 270
A-1I1 6—40 400 340 | 270 | 340
A-1V 10—32 600 500 | 400 | 400
A-V 10—22 800 640 | 510 | 400
CrepAHEBasm TePMHUYECKH
ynpouyHeHHas KaacCoB:
At-1V 10—25 600 500 | 400 | 400
At-V 10—25 800 640 | 510 | 400
At-VI 10—25 1000 80O | 640 | 400

Mpusmevannn: 1. Pacyernue conpoTHBIEHHSR apMaTyphl PacTAMeHHIO
H CKaTHIO CHHKAITCR (HAH NOBLILIAKTCA) YMHOMeHHeM Ha KO3(PJH-
UHCHT YCIOBHI PabOTh! Ma, Mat, My, .

2. ConpoTHBACHNHC apMaTypHl CXATHIO B KOHCTPYKLHAX, NOBpeXIeHHLIX
OrHCM, YMNOXAIOT Ha KO3p(pUUHEHT m 3,. ITpH oTcyTcTBHH cuennenus

apMatypui ¢ OCTONOM pacucTHOe CONPOTHBAGHHE CXKATHIO TNPHHHMAIT
pPannLM Ny 0.

3. Moayab ynpyroctH apMmatypu Knaccoe A-1 m  A-1I pasen 2,1X
X10% Mlla; knaccoe A-IIT n A-1V—2.105 MIlla; knaccos A-V, A;-V
AT-V]1 —1,9.10% MIla,
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54. PacueTHme Xap2KTepHCTHKH NPOBOJOYHON apMaTyph

Pacyctnoe conpotin.

>

= JAcuue apMaTypul,
I Mlla

a Hopmatupsuic .

= conpoTnbAc- PACTHIKCHHIO

Ex HHA  apMaTy- o
3 pu, Mfla Mpo- | nowe- | &
= 5 RoAb- |peunon | ¥
Ha won [P 5

O6uiKHOBeHHaRA:
Kpyraas knacca B-1
NepPHOAHYECKOro npotuns:
Knacca Bp-I

550 315 | 220 | 315

590 350 | 260 ) 350
S5h 340 | 250 | 340

1 900 1230 | 980 | 400
1 800 1160 | 930 | 400
1700 1100 | 880 | 400
1 600 1030 | 830 ] 400
1: 500 970 | 770 | 400
1409 9)0 | 720 | 400

1 800 1160 | 930 | 400
1700 1100 | 880 | 400
1 60Q 1G30 | 830 | 400

Buicokonpoyuas:
Kpyraas kaacca B-11

NePHOAHYCCKOrO npodHan:
Kkaacca Bp-l1

W o

1 560 970 | 770 ) 400
1 40Q 900 | 720 | 400
1 300 840 | 670 | 400

Mpumewanun: 1. B cayyae npHMeneHHA apMaTypnl B BA3aHBIX Kap-
KacaXx pacyeTHbie COMPOTHBJACHHA MONCPEYHOH APMATYPHL PACTAIKEIHIO
190 u 270 MIlla cooTBeTcTBEeHHO AAA cTaxneil Knaccop B-1 u Bp-l.

2. ConpoTHpneHHe apMaTyphl PaCTAXKEHHIO H CXKATHIO B HCOOXOAHMINX

CNYYanAX YMHOMAIOT Ha KO(pHUHEHTH ycoBHR paboThl Ma, Mag, mg' H
mP

a.'

3. Ilpn oTcyTeTBHH cuensieHHs apMaTypu ¢ GEeTOHOM pacyeTHoe COnpo-
THBAEHHE CXATHIO MPHHHMAKT PaBHAWM HYJIO.

Je306CTOHHbIX KONCTPYKLUHH, He TNOABEPraBUIMXCA OrHE-
BOMY BO3AE€HCTBHIO, NpUHHMaIOT no taba. 53—55.

PacuerHble CONpPOTHBJCHHA apMaTypbl CXAaTHIO Ra.c
NPH HaJHYHKM HaJeXKHOTO CLeNJeHHA ¢ GeToHOM MpHHHMa-
I0T PaBHBIMH COOTBETCTBYIOILHM 3HayeHHAM Ry ¢, 110 He 6o-
Jee 400 MIla (cm. tabn. 53).

Kos¢pdHureHTh nHHefiHOro TeMnepaTypHOro pacllinpe-
HHA apMaTypHo# cTasH npu 50—750°C npHHHMAIOT o=
=[11,540,6-10-2(1,—50) ] 10-¢°C-!. Monyne ynpyrocT
apmaTypHoit cTanH nocae Harpesa a0 100—1000°C n
nocJieAylollero OXJIaXAEHHs NPHHUMAIOT paBlibIM €ro nep-
BOHaYaJIhHLIM 3HaueHHsIM (cM. Ta6a. 53 u 54).



HopmaTuBHyl0 kKyGHKOBYI0 NpPOYHOCTb 6GeToHa onpcepe.
JAIOT N0 3aBHCHMOCTH:
Rf=(1—1,64v)R,
rle v — KO3pPHUHENTH HIMENYHBOCTH (BapHauHH) npounocTH GeTona;
R — cpenuce 3navenne KyGukosofi npounoctd, MIla.

55, Mnowann nonepeunbix ceyennit nposonouHoON
H CTepXXHeBOMi apMaTypm

,ﬁ'-:;. [nowagH nonepeulloro CENCHHA apMaTyphl, cM?, NPH uxcae cTepaHel

apma-

Wl v | o2l s | a | s] e 7] 8| 9

MMpoeonounan
3 |0,071]0,14|/0,21 0,28 |[0,35|0,42| 0,49 | 0,57 | 0,64
4 |0,126y0,25/0,38 |05 |[0,63}|0,75|0,88|1,01]1,13
5 |0,196/0,39]05 (0,79 (0,98 ) 1,18 1,37 | 1,57 | 1.77
Mpososounan H cTepKHepan
6 [0,283)0,5710,8 [1,13 |1,41]|1,7 |1,98]2,26 2,54
7 |10,385|0,77 1,15 | 1,54 | 1,92 | 2,31 | 2,69 | 3,08 | 3,46
8 |0,503(1,01 1,51 | 2,01 |[2,501]|3,02]|4,02]4,02]|4.,52
9 |0.636|1.27|191 |254 |318|382|4.45)5.69/5,72
10 [0785(1.57 | 236 | 3,14 | 393|471 |55 |6.28]|7,07
Crepxienasn

12 | 1,13]2,26| 3,39 | 4,52|5,56|6,79 7,92 | 9,65 10,18
14 | 1's4|3,08]| 4.62| 6.62| 7,69 |9.23 |10,77 | 12,31} 13,85
16 | 201 | 4,02 603 804 |10.05 |12)06 [14,07 | 16.08] 18,1
18 | 254 {5,090 | 7.03 | 10,18 |12.72 |15.27 [17.81 | 20.36] 22,9
20 | 3,14 16,28 ] 9,42 |12,56 ]15,71 [18,65 21,99 | 25,13| 28,27
22 | 38 |7.6 |11.4 |152 [18" |22.81 |26.61 | 30.41| 34,21
25 | 401 |9.82 |14773 | 1964 |24,54 {29°45 [34.36 | 39.27] 44.18
98 | 616 12,32 | 1847 |24.63 [30.79 [36.95 |43.1 | 49,26| 55,42
32 | 804 16,00 [24.13 |32.17 40,21 |48.26 |56.3 | 64,34| 72,33
36 |10 18 [20.36 |30.54 | 40,72 |50.89 |61 07 |71.25 | 81,43 91.61
40 |12's7 [25.14 |37)7 [s50'27 {62.83 |75.4 [87.96 |10,53(113 1

[lpumevanne B

TYphI.
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Jlas taxenoro Getona ko3d¢HUHEHT BapHauHH MNpoy-
pnocTh 6erona 0,135, 1. e. 13,5% (CHull 11-21-75, n.2.11).
B 3ToM cJaydac llOpMaTHBHas KyOHKoBas mnpoudnocTb Oe-
jona Ru=0,78K.

HopmaTuBlian npuamenHan npoyHoctb 6eTOHa Ha CXa-
TIIC H PpacTsKeHHe

Rh, = (0,77 —0,1. 1072 R) R" >00,72; Ry =0,78R;.

Pacuctuvie conporuBiienHs 6eToHa HaXoafAT AeJieHHeM
HOPMATHBIILIX COMpPOTHBJACHMIT 1Na Koy(duunents 6Ges-
onacnocty Getona (Aas TAXKeJoro 6eToHa MpPH CKATHH Ro.c=
=1,3; npu pacTaxeHnu ko p=1,5)

Rnp = R fk6.c; Rp= RY|ke.p.

[Ipy onpepmesienHH Hecyuleii cnocoGHOCTH pacuyeTHHE CO-
NPOTHBJIENHA CHHXKAKTCA (B HEKOTOPBbIX CJly4asiX TIOBHI-
IIAlOTCA) yMHOMEHHEM Ha KO3p@PHMUHEHTH YCJIOBHiA pabo-
Thl 6eToHa, yuYMTbIBalOllHe OCOGEHHOCTH CBONHCTB mg, Oe-
TOHA, AJIHTEJBHOCTb AEHCTBHA H MHOIFOKpPaTHOCTH MNOBTO-
penus mg, Harpy3kH, ycjoBus paboTH mg, 6eToHa, cnocobul
H3rOTOBJIEHHSl Mg, KOHCTPYKUMH, pa3Mepbl ceyeHHid (mo

CHHnIT 11-21-75, n. 2.13), a Takxe Ko3pdHUHEHTH me: yuu-
ThIBalOLiHe YCJOBHA paboThl 6eTOHa Mocje OrHeBOro BO3-
LefcTBHA B 3aBHCHMOCTH OT TeMrnepaTyphl nporpesa ceue-
Husa. KoapdHuueHT H3MeHEHHsT NpOYHOCTH 6eToHa nochie
BO3/eHCTBHA NOBBLILIEHHOH M BHICOKOI TeMnepaTypH NpHBC-
Acnl B Tabn. 32.

B pacuerax (npH OTCYTCTBHM CTaTHCTHYECKHX HNAHHBIX
no cpclHeil npoyHocTH H KoadpPuuHenTy npoyHocTH 6eToHa)
HOPMAaTHBHHIE H pacyeTHHE XapaKTepHCTHKH 6eToHOB, He
nojBepraBLUNXCH BO3NEHCTBHIO BLICOKOH  TeMnepa-
Typel, npuHHMalor no CHull 11-21-75. Ias taxeno-
ro 6erona M100—800 n xepamsnroberona M100—400 wop-
MaTHBIIBIC H pacyeTnbleé CONPOTHBJEHHS TPHBEAEHH B
Tabn. 56. Hauanbubiii Moaynb ynpyroctn 6etoHa npu cika-

56. ConpoTHaaeHne Taxenoro (eToHa CHATHIO H PACTAIKEHHIO

HopmatdaBnole (38 weprofl) H pacuernnie (32 ucproil)
conpoTHeAcHHA GeTona, MIla, npn mapkax Getona
MO NMPOMHOCTH HA CXaTHe
mico | Mo | maoo | mi00| msoo| meoo| msoo
|

CxxatHe  oce- 6/4.5 11,579 17/13,5| 2.5/ 28/2!,5'34/24.5 45731
Boc (NpHaMmen- 17.5
HEHA npoy-
HOCTDb)
PacTAamMCHKE 0,72/0.48 | 1.15/0,75 | 1.5/1 1,8/1.2]|2/1.35]| 2.2/ [2.5/1.
occpoc | 1.45 |




57. Havanvhsie moayan ynyroctv Gevona Eq, MMa-10°

——

Moayab YNpyroCTH DpH Mapkax G6cTola @) nopoMuocry
Ha CXXatle

mioo | Mz00 | M30o | maeco | msoo | meoo | Moo

Taxeawhh  ecrtect- 17 24 29 33 36 38 40
BCHHOrO TBCPACHHA
Ha nopuerbix 3 a-

NOJIHTENNX npu
o6nLeMuoN Macce,

T/M3;

1.4 9.5 11,5 13.5 — —_ —_ —_
22 | — 1851 21,51 23,5 — —_ —

THH H pacTsKeHHH NpHHHMaIOT no Taba. 57. KoadouuHeHT
Pe, YMHTHIBAIOWHE CHHIXKEHHE MOAYJSA YNPYTroCTH noclie BO3-
AEHCTBHA TNOBBLILIGHHBIX H BBLICOKHX TeMnepaTyp, NpHHHMa-
10T Mo Tabs. 33 B 3aBHCHMOCTH OT TeMlilepaTypbl Harpesa.
Hauanbhblit Kosgp¢puuueHt nonepeuHoit apedopmauHu
6croHa (koagdHunent [lyaccona) p=0,2, moaynb casHra
G:=0,4Lc. Kosddrunent ynpyroctH 6eTolla B 3aBHCHMO-
CTH OT TeMNepaTyphl HarpeBa NpHHHMAIOT no TabJy. 34.
Koa¢pdpuumnenr nuneiiHol temnepatypHoil anedpopmauvH
6ecTotla B Aunanasode Temnepatyp (=50—550°C mas TA-
xeJsoro 6etoHa U KepaM3HTOOETOHA COOTBETCTBEHHO PABHH

ag;=11(1—0,11-102 1) 16~6 e«C!,
axer = 4,4 (1 +0,06-16721) 1678 oC!,

[lpenenvHble oTHOCHTENIbHHE Aedopmaunn  6eroHa
nocne uarpesa npu temnepatype 50—850°C cyuiccTBeHHO
BO3pacTalOT M ONPeAessiIOTCA Mo 3aBHCHMOCTH

e6.ct =C.c |l + 0,610 ({—50)],

rne €c.c — MPE/AC.ILIAA CHHMaeMOCTb NPH HOPManbHOR TeMmnepatype
TAXeNoro OCTOHA M KepaMmiKTOGETOH2 paBna COOTueTCTBeWwHo 2-10—3
n 3-10-P.

TennogpHn3snyeckHe XxapaknepHCTHKH O6eTOHOB B 3aBH-

CHMOCTH OT TeMNepaTyphl HarpeBa npHselenbl B Tabia. 35.

Pacyer ocratounnix pedopmauuil, BL3BAHHLX HalpeBaHHeM M noche-
AYWOUIHM OXnaXaeuneM Mene3obeTounbix 31€MEeNTOB, BHNOJHAKT B 3a-
BHCHMOCTH OT NaJHYHA TpPewin B pacTsnyTofi 30He GeToHa H pacmpe-
nesienitA TeMmneparypnl  Gertouna no BbicoTe ceyewHs 3aementa. [locne
HarpeBa H MOWIEAYIOWEro OXN2XMACHHA  ese300eTOHHHE 3JIeMeHTHl
HMCIOT OCTaTO%SHHIE YKOpOYeHHe H HCKpHBJeHHe.

Jlns onpepesenns pacyetoMm cBOGOAHOrO OTHOCHTENALHOTO TeMne-
paTypnoro YAJHHENHS KenelobeTolHoro I7CMEHTa M €ro KPHBH3HW
A0 NORBJIENHA TPELHN ceueliie No BbicoTe pa3bHBAIOT He MeHee veM
na vwerwpe uactH hy—hy (puc. 56).

Hcnoabsys teopnio npod. B. Ki. Mypaimesa, csoGoanwe Temnepa-
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56. Pacuer TeMmepaTYPHHX Aedopmannfi # xpuBMIEE XeaesobeTonuHoro saomen-
13 Gea Tpeniun

a4 — CXeMa pacnpegencius TCMOcpaTyPM N0 BHICOTE ceyenmn: & — cxema  TewMm-
nepatypHulx nedopMaunii  pacwiHpeHdAn. 8 — cxema  fedopMaunil | yKOPOICHHM
fiocAe NarpeBa H NOCACAYWOULLCrQ OXAaMAOCHHA; ‘Fai — NAOWAAN apPMaTyplbX

1 ]
cTepinch B pacTanytoft aonc; F:u‘_' TO He, B Cxatofl 3ouc ceucnnd

TypHue nedopMauHn H TEMHEPaTYPHYI) KPHBH3NY XeAe306eTOHHOro
3NEMCHT2 NOCNe Harpesa M MOCAEAYIOLIero OXJaAKAeHHS BHIPaXawT
cnenyiowmmu  kpopmynamy:

TeMnepaTypune AcdopMauMH NPH HepaBHOMEpPHOM Harpepe MO
BLICOTE CCYEHHS IKEJIE30O0CTOHHOIO 3/CMEHTa NOCHAE €ro OXM2MACHHA

et =—[aylp (h—x, )+ aylyx, ;1 m/h;

OCTATOMHYIO TEMMepaTypHVIO KpPHMBH3HY NPH OCTHBAHHH Xene3ole-
TOMHOrO 3/N€MEHTa Toche noXKapa

llpot = (ay t" = Gy tn) ﬂflh.

B npueepemnnix ¢opMmynax 3HaveHHs Temnepatrypuol ycagkH 6eTo-
Ha NPHHHMAIOT B 3aBHCHMOCTH OT TEMMepaTypul narpesa.

Hans eneaoGeTonHWX 3J1IeMEHTOB C TPeLUWHAMH NpH onpeaenelnH
OCTaTOYHOr0 YKOPOUEHHA H KPHBH3HW B pacyeTe HCNoJb3YKT cpeallne
3HayellHA ycaakH ene3zoferona. Temneparypnnie aedopMauHH Xeneso-
GeTollLIX 3/1eMCHTOB CTATHYECKH HEOMPeAeJHMBIX CHCTeM PpacCYHTLIBAIOT
no ¢opMysnaMm CTPUHTECALHOM MexalnKH € vyeToM HX ¢axTHYecKoil Xe-
CTKOCTH.

B snementax xene3o0eTOHHLIX KOICTPYKIIHI BO3AeiHCTBHe TeMmepa.
TYP NPHBOAMT K DBO3HHKHOBEHHIO TCMMEPATYpHLIX YCHJIHI, KOoTophle Bul
YHCARIOT NO (pOpMYNaM CTPOHTENBLHOR MEeXaHHKH C NPHHATHEM nefcTpu-
TenbllOll  XKEeCTKOCTH  ceyeHH,

MeToaHKa pacyeTa 3ACMENTOB XeJe300eTONHLIX KOHCTPYKUHH ¢ 3a-
OaHHLIM CEYeHHeM H apMHpPODaHHEM Ha BO3AefiCTBHE TeMMepaTypu 3a-
Kpovaercq B cnenyioweM. ITpu sapamioll Temnepatype BHyTpeuneft cpe-
OH MOXAapa TeMJIOTEXHHYECKKM pacyeTOM MaxXOAAT pacnpeneseHHe TeM-
nepaTypnl MO Ceyennio snementa. Buumcnawt TemmepaTypul na oGorpe-
paeMoil 1 HeoliornenaeMoif MOBEPXHOCTAX 3SJAeMenTa H Harpes MpoOAOJL-
nofl apmatypul. 3aTeM pACCYHTLIBAIOT TeMNepaTypHLie YHJIHHEHHA H
TeMNCPATYPHYIO0 KPHBU3NY wieMenTa

TeMnepatypuuie YyCHJAHA NPH YKOPOYEHHH NoOC/e OrHeBOro Bo3aeh-
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CTBHA H NOCACAYMINETO oXJaxienus OMNPCAcCRAIOT € YUCTOM YKOpouye-
IIHA 3ACMCHTa H OﬁpaJOBaIIHH KPHDBH3IILI NPH OCTLIDAHHHM KOHCTPYKIHH,

B pacucTax na npouyHocTb HMCXOAAT M3 TPCTbCil CTajuu
1HanpsKeHo-ae(hOPMHPOBAHHOIO COCTOAIIHA oOnacibiX ce-
uciui KeneszobetolnbX 37eMeHTOB. CeyennHe KOHCTPYKLUHM
nocjic orHeBoro BO3[NCHCTBHA o6JafaeT HeOOXOAHUMOH OCTa-
TOUIION MPOYHOCTHIO, €CJH YCHJIHAl OT PacueTnhX Narpysok
Me NPpeBHIIAIOT YCHJHH, BOCTPHHHMACMBIX CCUCHHCM IIpH
pacdeTibiX COMPOTHBJEHHAX MaTEpPHAJIOB C YYCTOM H3Me-
HCIIHA MPOYHOCTH 6€TOHA M apMaTypHl MNocjae MarpeBa H
KO3(pPHLUHEHTOB ycnoBHil paboThl.

YcnoBHe oT pacueTHHiX Harpy3ok I (mampumep, H3rH-
6alolui#i MOMEHT, NpPoAOJbHAs MJIH MolicpeYHas CcHAa) AB-

asieTcss ¢yHKuyedi HOpMaTHBHBIX Narpy3oK gi , Kosdduuu-
CIITOB NEperpy3ku f; H Apyrux ¢aktopoB ¢; (pacucTHOM
CXCMBbI, YCJIOBHH o6orpeBa M T.1.).

¥Ycunve, BocnpHHHMaeMOe HEpPaBHOMEPHO TporpeThiM
ceyeHHeM Tcey, ABNRETCH GyHKUHER thopMBI H pa3McpoB ce-

" H
yennsi Sy, NpoyHOCTH 6eToHa H apMatyphol cTamu R§ M Ry,
Ko3dduuventon GesonacHocTH No MatepHanam kg H K,

. 0
II3MeHelHa npoyHocTH 6eTOoHA H apMmaTyphl me, W M, H
ycAOBHil pabOTHl MaTe€pHAJOB Mg M Ma. TIOCKOJBKY gi i=

Hyp=]_0 __
Raka mal—

ycjoBHe MNpPOYHOCTH CEYCHHA Bbipa)XaeTCd HCPaBCHCTBOM
T(g. clsTceq (Sa ’ Ro:i Mg » Rat; mg ).

Harpy3kn u Bo3anedcTBHA, KO39PHUHEHTHI MNCPErpy3ok
H Koy(pduunenTH codeTaHHH, a TakKke nozapasaeJicililie Ha-
rPY30K Ha MocTosiiiHble H BpeMeHHbie (AAHTeNbHbIC, KPaTKO-
Bpemelible ¥ ocoGble) MPHIHMAIOT B COOTBETCTBIIH C Tpe-
60BaHHAIMH CTPOHTCABHBLIX HOPM NO Harpyskam C Y4CTOM
AONONANHTENLHBX YyKa3launit [32—35].

[Tpu pacucTe CTATHYCCKH OMNPCACAHMBIX  KOHCTDYKILHI
NHa MPOYHOCTb NPHUHHMAKIOT PacyYCTHbiE 3HAYEHNA NOCTONH-
HLIX, AJIHTEJbHBIX H KPaTKOBPEMEHHBIX HAarpysok (n>1).
[Ipn 3TOM K AAHTENbHLIM Harpy3kaM OTHOCAT 4acTb NOJI-
Ot XpaTKoBpeMeHHON Harpysku, oroBopenuoii B CHull
[1-6-74. KpatkoBpemennyio narpysky, BBOAHMYIO B pacuer,
APHINIMAIOT YMEHLICHNON 11a BeJNnYly, yuTecluiyio B AJu-
TCALION Harpy3ke. Hanpiumep, cc/in cHeroBas larpyska
p=cp,=1,4-1000=1400 H/m%2, TO ciucroBass aanTeNDL-
Has Harpy3ka paan=1,4(1000—700) =420 H/m% a cue-
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(OBafl  KPaTKOBpGMCHNAA  Harpy3ka pyp=1400—420=
=980 H/m2

[Mpun pacyeTe CTaTHYECKH HeoNpeAesHMbIX KOHCTPYKLMIH
110 NPOYHOCTH NPHUMMMAIOT pacyeTHbie TNOCTOAIHHblE, JJIH-
TCABILIC M KPATKOBPCMEHHBIE HArpy3kH (mpu n>1) H
nanboJsvllne ycCiulisi OT NOCACACTBHA BLICOKOH TeMmeparty-
pbl MPH OCTHIBallHH KOICTPYKUHH (npH Ko3ddHuMeHTe Ie-
perpeBa ny=1,1). JnutejibHble Harpy3ku ONpeHCJsAlOT C
y4yeTOM YacTH NOJHOH BEJIHYHHbI KPAaTKOBPEMEHHOH Ha-
rpy3kdH. YcuJiua B CTaTHYECKH HeONpelesMMHX JKeJje3o-
OeTOHHLIX KONCTPYKIHAX BCJEACTBHE HM3MEHEeHHMSl Temle-
paTtypbl HaxolAT C y4YeToM Heynpyrux nedopmauuii 6ero-
Ha 1 apMaTypHl.

6. Pacuer npoyHOCTH ceveHHMH
Hene300eTOHHBIX 3JeMEeHTOB

[IpouHoCTb 3JIEMEHTOB JKeJI€306€TOHHBIX KOHCTPYKUMA
PaccYMTLIBAIOT AJIA CeUeHHH, HOPMAJbHBIX K HX NpPONOJb-
HOW OCH, a TaKXe AJfA HaKJOHHBIX K Heil ceyeHHA Hauno6o-
Jiee onacHoro HanpasJieHHs. [IpenenbHbie yCHJIMA B cede-
HHH, HOpMaJbHOM K MPOROJbHOI OCH 3JIEMEHTA, onpenenasnioT
HCXOAS H3 CcNeldyloWuXx npeanoceisiok: 1) conpotHshe-
une 6cTona pacTaxkeHHIo M cxkaTHio (s 6eToHa, mpo-
rpeToro Bblllle  KPHTHUeCKo#l  TemnepaTypnl  HarpeBa)
NPHHHMAIOT PaBHHIM HYJIIO; 2) conpoTHBieHHe OeTOHA CiKa-
THIO paoucro ceyeHHsf NpPeACTaBNAT PaBHOMEpPHO pac-
npcAeNeHHbIMH MO C)KaTod 30HE 6eTOHa HanpsXKEeHHAMH
Rupt; 3) pacTsrMBalolHe HanpsIKEHHH B OTOMIKEHHOA
apMaType npHHHMalOT He 6oJiee pacyeTHOTO COMPOTHBJIe-
HHSl pacTAXEHHIO Rai, CXHmalouwne — He Gosee pacyer-
HOr'O COMPOTHBJEHHS CXKATHIO Ract.

CeucHHsi, HOpMaJibHBHle K TNPOAOJBHOH OCH 3JI€MEHTa,
PacCYHTHLIBAIOT B 3aBHCHMOCTH OT COOTHOLUEHHSI ME@XA1y Be-
nuuuHamMy E; ¥ Eg . OTHOCHTENBHYIO BHICOTY CXKaTOil 30HHI Ce-
YCHHS, NOBpEKACHHOrO orHem E¢==xi/hp, onpenensioT M3
COOTBCTCTBYIOLLMX YCJOBHR paBHoBecHA. ['paHHYHoe 3H2-
yeHHe OTHOCHTCJILHOHM BBICOTHI CXAaTOM 30HH 6GeToHa XxeJie-
306CTOHHOrO 3JIEMEHTa, MOBPEXAEHHOT0 OrHeM, HaXomfAT
no ¢opmyJe

§;3=§oﬂ[l‘|‘0.25'|0_30'Aj“—0-9§of)1- (17)

OTHOCHTENBbIIYIO BBICOTY CXKAaTOH 30HH 6eToHa 3neMeH-
Ta, MOBPEXAEHHOTO HarpeBOM, BLIYMCAAIOT No GopMyJae

Sot = 6, — 0,008 Rep ¢, (18)
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rne a; — Kkospduument (man Tawenoro Geroma 0,85 ann GeroHa w3
gopucTwX 3anoanuntesnax 08); Rape — pacyetnoe conportnpaenue pabo-
yero ceuenust Gertona, Mlla.

Hanpsixkennss B apmatype Knaccos A-I, A-II, A-III u
B-1 npunumaiotr gar=Rai—0oo, A8 Knaccor A-1V M BHIle,
a takxe B-1I, Bp-II u K-7 64:=Ra+4000—o0¢:. Pacuer-
HOE CONPOTHBJICIIHE apMaTypH pacTAXeHHI0 Ry MPHHHMa-

I0T ¢ yu4eToM KO3()}HUHEHTOB YCJOBHH paboThl Ma H ma.
[MTpcnuanpsxeHHss B HampsiraeMoit apmatype OlpeleNsloT
C YUCTOM JHONOJIHHTENbHLIX TNOTEepb OT BO3AEHCTBHA TeM-
nepatypul.

[Tpu pacuetre NMpPOYHOCTH H3rHGaeMbIX KOHCTPYKLHH,
NOABEPriiHXCsl BO3AEHCTBHIO BLICOKHX TemnepaTyp, CJleny-
€T YYHTHIBaTh, YTO JKeJe306eTOHHbIE 3JIeMEeHTHl, pacCYHTaH-
Hole 1a pa6oTy B HOpMasbHBIX YCNOBHAX Mo caydaio 1 (x<
< trhp), nocne moxapa MoryT paboTaTb no cayyaw 2

(x,>§:z hot) H3-32 yMeHbLICHHS LIMPHHBI CXXaTOH 30HBI
CCYEHHs TNPH nporpeBe HapyXHHX cJioeB ©O6eroHa BHILIE
KPHTHYECKOi TeMMnepaTyphl.

OcTaTouHyl0 MNpPOYHOCTE TNPSAMOYrOJAbHBIX CEYeHHH C
ABoitHOH apmartypoii (puc. 57) onpenenslT B 3aBHCHMO-
CTH OT BLICOTHI CXXaTOH 30HHI:

Xy = (Raf Fa _Ra.cl' F;)I(Rnp: bf ); ([9)

mo cayyaw 1 (npu &r<CEg) M3 yC/I0BHS
Moy = Ropy by x¢ (hoy —0,5x ) + 2R, ; Foy (hoy; —a; ) (20)

no cnyyaio 2 (npu & >%(R) M3 yCAOBHA

Mpr = Ap Ry bt hge -+ 2 Ra.cti Fai (hori — a;);: (21)
Ap=ER(1—0,58%); (22)

npH x;<<2a’ M3 ycJoBus
Mpt = Z Rapt Foi (hoti — ;) - (23)

[TIpn onpeneneHHH ocTaTOYHON NMPOYHOCTH NPAMOYTOJb-
HbIX CedyelHHH ¢ OAMHOYHOI1 apmatypoii B dopmynax (19)—
(21) nnowans apmaTypbl, cocpeloTOYEHHOH y cxKaTol rpa-

HH 3JIeMEeHTa, F;,- =0.

OcTaToyHyl0 MPOYHOCTb CEYEHHH, HMEIOILHUX NOJNKYy B
CIKaTOH 30He, PACCYHTHIBAKT B 33BHCHMOCTH OT MOJIOXEHHS
rpaHHil cxatod sonet (puc. 58):

1) ecnn rpanuma cxkatoif 30HBI NPOXOAHT B TMOJKe
(puc. 58, a), 1.e. cobmonaercs ycnosue

z RatFasRnpt b 'nl h:lt + ) Ra.ctl F;l' (24)
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57. Cxema ycuanlh ® snwopa manpaRMesufl » ceyeHHM, ROPMAALHOM K NPOAOAL-
Hofl och MarnGaemoro menesoGeroEHOro eaeMenta, oborpepapwierocs mpH nNoXa-
Po C Tpex CTOPON, NpH pacyeTe 0CTATOYEOR NPOIHOCTH

Fﬁt — naowiane GeToHa Cwatofl 30MM; F. H F; — NAOLIANL apMAaTYphl CODTBCT-

CTBCHHO B PAacTAHYTON W CKaTOfl 30MC CCHCNMHRA; ‘ijp — H30TCpPMI nporpeBa Geto-

H3a MO CCYCHHID J0 KPHTHYCCKOR TeMNeDaTypst: ﬁy—ronmuua paspyuicHiorn
cnon GeToHa, & n h — LUHPWHA H BLICOTa CCYCHHR FAEMCHTS

0)
J;t bne d.

|

l
|
L

' fa
b l “Fo,

68. K pacuery ocraronnoft mpounoctH HiarnfaeMLX NeaesoSeTORRLIX BAEMEEHTOB,
olorpepaBwINXCE OrEOM C TPeX CTOpOH, c NOAKOR B cXATOA soRe

a — opsa CKAaTOR 30HE B TABPOBOM CEUEHHN NPH PACNONOMEHNH FPaMi
ceTolt 30HW B mMOAKe: 6 —TO Xe, pe6Gpc 3AemeNTa; Fﬁl_ naowans Gcrona

L 3 J i~ X

bcﬁ

o5

cxatoft 30HK; '6 Kp — H3QTCpMa nporpena GCTONAa MO CEYEHHEI0 A0 KPHTHUYCCKORN

TeMnepaTyph; by—'ronuuma NOANOCTLIO MOBPCHKACHNOTC OFNeM choa GeToHa

pacueT BBHINONUAIOT KAK AN IIPAMOYrOJbBHOro CeYCHHSA

WHPHHON bne ¢ ucnosb3oBanueMm dopmya (20)—(23);
2) ecny rpaHdua cxartoi 30HH npoxoaut B pebpe

181




EBRALY olJodoig BLY 'K OL=—2 H @

‘S1IHINIVE OJOHEOLIQOEILIX OJOLEMI-OBEIALHIMIEE KO0 YyoHIwoWodu » WOHAYEWdOR

y

7

%y

Y

<

9
| y
& N, oo

i By  oadiogo Nanum

il

(9

r': Y ‘ "0y §
AP y ¢
1 | S\ T _c .
7 R v
I = K TI@N@
S, _ =Y Vﬁ
(0 10y Jd Dy
—m wdm |
| £
.M... N LirﬂkH .MWWJFl Um fU
|
[ 4 — _
—Q _m H
2 g "




(puc. 88,6), 1.e. ycaosue (24) ne cobawopaercs, H L<<tr
(cnyuair 1), pacuer BeayT no ¢opmyJe

Mypy = Rupt bs x¢ (hog — 0,5 x¢) + Rupy (g — bg) iy X
X (hot — 0,5 ) + ZR, ;; Fo; (hyy —ay).

B atoM ciyuyae BLICOTy cxKaToii 30HBH OeTolla onpeacs-
I0T ¢ YYeTOM YCJIOBUA

xp = (2 Rapi Foy — B Ry 47 Foy — Ript (bng — by ) By 1/ (Rape by) s

3) CCAH rpalinua CXKAaToH 30HB NPOXOAHT B pcbpe H

H x,>ERhm (cayuait 2) MOXHO NPHIATD xg—gg ho; ¥ ocTa-
'roqnylo NPOYHOCTb HAHTH H3 YCJOBHA

Moy = Ag Ry by By + Ropg (bpy— by ) by (hgy — 0,5 1) +
+ Z R, cqi Fas (hyy — ;).

Llnpuny cxatoil nofiku b, BBOAMMYIO B pacueT TaB-
pOBLIX CeyeHHH, MPHHUMAIOT H3 YCJOBHS, YTO IIHPHHA CBe-
Ca MOJKH B KaXAyl CTOPOHY oT pebpa RoJXHa OLITb e
Gosee 1/6 nponera snementa U He GoJee:

1/2 I — npu Hanuuuy nonepeuHux pebep, rae [p — pac-
CTOsIHYE B CBETY MEIKAY NPOAOJbHBIMK peGpaMmu,

6h,¢ — NPH OTCYTCTBHM nonepeuynnix pebep HAH npH
PacCTOSIHHAX MEXAY HHMH OOJbLIMX, 4eM DacCTOslIIHA

MEeXAy NPoAOJibHLiMH pebpamu, a Takxke npH h,,.a <0,1 hy;
NpH KOHCOJILHBIX ~CBECax MOJIKH 6hn: npH Pt =0,14y;

3ha npu 0,05 he<Shn <<O.1 hi; npu ko <<0,05 k¢ — cBech
He YUMTBHIBAlOTCA B pacuetax.

[Ipn pacuere BHELEHTPEHIIO-CXKATHIX }KEJAC306eTOHILIX
3JICMCHTOB NPSAMOYIOJBHOIO CCYCIIHA, MOBPCKACHHBIX OTHCM,
YYHTLIBAIOT CJYYaHHbl# HaYadbHblii 3SKCUEHTPHCHTET Ecy,
BJMsIIHe npor#6a OT BHelIHel Harpy3Ku Ha OCTaTOuHYIO lfe-
CYLULYI0 CnocOGHOCTD C yYeTOM MpOorpeBa CeYEHHUSI U H3MCHe-
IIHSL CBOMCTB MaTepHasoB, a8 TaK)e OCTaTouYHblii TeMnepa-
Typubiit nporu6 (BuIru6) er.

Ocratounsiit mporu6 e, mocje TeMnepaTypHoOro Bo3lcii-
CTBHSl ONMPEAENAOT NO pe3ynbTaTaM HM3MepeHHd mnpu na-
TYPHOM OCBHAETENIbCTBOBAHHH KOHCTPYKUMH, nNoOBpexAacii-
HBIX MOXApOM, MJH PacyYCTOM.

PacueTHblii 3KCUCHTPHCHTET BlelUIHel CHJAL A0 MeHee

cxaTtoit (pacTfllyToil) apMaTypu! 3JieMeHTa, MOBpEXAEeHIIO-
I'0 OrHeM, HaxoAAaT no ¢opmysne

e=ey+ (et ecn) M +e.



3HavuclHA 3KCUENTPHCHTETOB NPHHHMAIOT PAaBHBIMA: eg==<
=0,0h—a; ea=MJN; e.n=1/600=h[30>=1 cm.

OcraTtounyio Hecyllylo cnoco6HOCTh MOBPEXACHHOrO or-
HeM xcJie306cToHHOro 3JeMenTa, paboTaloLero no NepBoMy

cayyaio cxkatus (puc. 89, a,6), npu Ey<<tp BLIYVHCJSIOT M3
yCJIOBHA

Ne<R o Fo (hoy—0,5% ) +Z Ry o4y Foy (hgy — 7). (25)
[Ipn 3TOM BBICOTA CXATOH 30HBI X¢
N+ ERy Foy—ZR, gy For =% b Rope-
OcTaToullyio Hecyiylo cnoco6HOCTb MOBpPEKAEHHBIX Or-

HCM JKeJic306CTolHbLX 3/IeMCHTOB, paboTaloUiHX No BTOPOMY

cnyuaio cxatust (pHc. 59, 6,2), npu & >Egr Takxe onpefe-
JAAI0T H3 ycyoBHA (29). Ilpn 3ToM BBICOTY cXKaTOi 30HH HNA
3JeMeHTOB H3 6eToHa M400 u nxxke ¢ HeHanpsraeMod apMa-
typoit Kjaaccos A-I, A-II, n A-IIl HaxonsnT M3 cOBMeCTHOro
PELICHHA YypaBHEHHH

N+20y Fyy—Z Ry opi Foy =% by R
} —x/h
Oat = (2 1) Rygs.
1—Ep
Eciu BeHUHHA €g==€cn, @ pacyeTHas NJHHA 3JIEMEHTa

npaMoyroabiioro ceueiust lo<<20h;, OCTaTOYHYIO HeCYLLYIO
CIOCOOHOCTb CIKATOrQ 3JieMEHTa paCCUMTBLIBAIOT H3 YCJIOBMSA

Npt =mn; @ (Rnpf Fet +Z R, coz Far) - (26)

npt;

Kos¢pdbuunentu m; u ¢, onpenensior no gaHusiM CHull
11-21-75 c yueToM yMEHbLIEHHA pa3MepoB CEYEHHA JIEMEHTa,
NOBPEXAEHIIONO OriieM, H H3MeHeHHS NPOYHOCTHLIX CBOICTB
6eToHa ¥ apMaTypPHOM CTaJiH OT HarpeBa A0 COOTBETCTBYIO-
e TeMnepaTypbnl M NOCJELYIOLIETO OXJIAXKAEHHS.

OcTtaTtounyio Hecyiiyl cnoco6HOCTb ILEHTPaJbHO-pacTA-
HYTHIX XeJe306€TOHHbIX 3JIeMEHTOB BLIUHCARIOT N0 popmyJie

Npl a ERati Fo.

[lpaBas uyacTb ¢opmyan npelctaBiasieT coboft cyMmy
npou3pefeHnit NAaoLaan {-x CTepXHCH apMaTyphl, pacnoJo-
XEHHBbIX B Pa3jIHUlibIX YACTAX CEYEHHS, HA OCTaTOUHOe COoMpo-
THBJICHHE apMaTypbl B 3aBHCHMOCTH OT CTENeHH ee Harpe.a.

[IpsiMmoyrosibHbie CeYeHHA BHELLEHTPEHHO-PACTAHYTHIX JKe-
J1e300eTOHHBIX 3JICMEHTOB PacCYMTBIBAIOT B 3aBHCHMOCTH OT
NONOXEeHHs1 BHeLlHe nmpoaosibHoi cuabl. EciaM npoponbHan
CHJIa NPWJIOXKeHa MEXAY paBHOAeHCTBYIOLUMMH yCHJIHH B ap-
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matype A n A’ (puc. 60,a), npoutocTb onpeaensioT U3 cieny.
WIHX YCJOBHH:

Ne <32 Ry Far (hoy — ay);
Ne' <2 Ryy Fa; (hot —a;).

Ecan npomonbnas cusa npuitoxcHa 3a npejenamH
PacCTOSIHHA MEXAY PaBHOAEHCTBYIOLIHMH YCHJAMH B apMa-
Tvpe A u A’ (puc. 60,6), NpOYHOCTb BHELEHTPEHIIO-PacTA-
HYTOrO 3JIeMelTa, MOBPEXJEHHOro OTHEM, BLIYHCJASIOT H3
YCJIOBHS

18%



[Tpu 3TOM BHICOTY €XKaTO# 301! ONPCACASIIOT MO GPPMYae
X b Rypy =Z Ry Foy — IR, 4 F;—N. (28)

Ecnn noJy4cHIas u3 pacyera mno dopmysne (28) BesIH-

unna x,>§R hoi, B ycsioBue (27) nomctaBafIoOT x,—xR =
=ER hur. !

TIpu pacyerc cecuenmit, 11aKNOHHBIX K MPOOOJBHONI ocH
3JIcMElTa, Ha AeACTBHE NMONCpeYHOoH CHAL TMpefiesibHbie YCH-
JIHST BBIYHCJAIOT C y4yeToM chaeayiowero: 1) nonepeyHoe
CeYeHHe 3JIEeMEHTAa YMEeHbILIAIOT Ha ToJlMHYy 6eToHa, mporpe-
TOrO Bbillle KPHTHYECKO! TeMnepatyphl; 2) nonepeuHoe ycu-
JiHe, BocnpunHMaemMoe GeTOHOM Haj HAKJOHHOH TpPELUMHON,
OnpeAeNfoT B 3aBHCHMOCTH OT OCTATOYHOTO CONMPOTHBJIEHHSA
pacTaxXeHH10 Ry, YMEHBIIEHHHX Pa3MepoB 3JieMeHTa H Ha-
KJIOHA PacucCTHOrg cedyeHusi; 3) B pacueT BBOASAT BCIO nepe-
CeKawlllylo paccMaTpHBaeMoe HAKJIOHHOEe CeueHHe nonepey-
HYI0O apMaTypy C pacueTHbIM CONPOTHBJEHHEM Raxe; 4) ycu-
JIMA B nonepeyHoi apMaType Hanpas/feHbl BLOJb OCH CTEPK-
Hell; 5) compoTuB/ieHHe NPOAONBLHOM apMaTyphl ACHCTBHIO
MONEepPeYHbiX CHJ HE YYHThIBAIOT.

Iona uarubaembix (puc. 61) » BHELCHTPEHHO CXATbIX
3JIEMelTOB MOCTOSHHOI BHICOTHI, aDMHPOBAHHLIX XOMYTaMH,
IOJIHHY OMAacHOro HAKJOHHOro CeUCHHA HAXOAAT no ¢opmynae

to="V (kat Rt b 1)) 195

[TpeaenbHylo nonepeunyio CHJly, BOCNpPHHHMaeMylo 'Ge-
TOHOM H XOMYTaMH B HeBHIrojleiilieM HaKJIOHHOM Ce4YeHHH,
BHIYHCJIAIOT NO CAEAYIOLleH 3aBHCHMOCTH:

Qx.6 =2V ket Rot b hgy 9.

Koapdunuent ky siBasiercss ¢pyHKUHeR cpeliHeB3BELUEeH-
nofi reMncpatypol 6etona lg sppa cXKaToi 30HH

ky =1,5470,25-10~2 {6 = 2.

3uHavenus b, v Ay NPHHUMAIOT B NpeesiaX HAKIOHHOrO
CeyeHHSI C y4YyeTOM noBpexxAeHHsi 6eToHa BHLICOKHMH Temne-
paTypamMu (BbLllle KpHMTH4Yeckoil Temnepatypnl OeTona) B
3aBHCHMOCTH OT BHjaa oborpeBa 3JieMEHTa.

Ycunne B XOMyTax Ha efHHHLY AJHHB 3JIEMEHTa, MOA-
BCPriUCroCsi OrHGBOMY BO3JeHCTBHIO, B NpPCAEJaX HaKJIOH-
Horo ccuenusi onpepensitor no dhopmynae

9x = Ra.xl Fx Iu«baur.
Paccrosiiug MexAy XOMYTaMH Uguxy NPOBEPAIOT AJIA
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62. McCTa DACNOAOMCHHA HEBWTOAHEAILHX HAKAOHHLIX ceueHull
I —y onopw; 2—y Nauana N3MCHCHHH HHTCHCHBHOCTH PacNOJOKCIIA XOMYTOR

IIeBLIFOAIICHILIMX CEYCHHI: Y ONOPLl H B MecTaX H3MEHCHHA
INTCHCHBINOCTH XOMyToB (pHc. 62).

Ecaun npu pacuete Ha sieiicTBHe BHELIHEH nonepeyHOil CH-
nl coGMaionaeTcsi ycJaoBHe

L
Q<<Qp .1 = ki Rps by hyy,
Itpu HOBJNIEHHH KOHCTPYKUHH 3AaHHA, NOBpeXiaeHHO-
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ro OrHeM, AOCTATOYHO MPEAYCMOTPETb PEMOHT 3JleMeHTa.
B stoM cayyae xoa¢pdHuueHT &y NPHHKMAIOT AIA JHHEHHLIX
3nementoB (6Gasiok, pebep u T. n.) 0,6; A cnACIWIKHBIX NJOC-
kux naut 0,75.

Ecnu npn pacyete Ha neficTBHE MOMEpeyHOil CHABI He
cobmopaeTcs yCJOBHE

Q = Q;fQ = 0.35 Rnpt bl hob

cjJellyeT NpPeoycMOTpPeTb YCHJIEHHE pacCYeTHOro CedeHHsn
aJieMeHTa, TP 3TOM 3Haye-
HHe NMPH3MEHHOH MNPOYHOCTH
Aas 6etoHa Bbiwe M400 npH-
HHUMAIOT KakK ayia 6etoHa M400
(Rnpl--.<__l7.5 Mﬂa).

Haunbonee cnabrmm B Ten-
JIOBOM OTHOLLIEHHH 3JIEMEHTOM
KOJIOHHLI BO BpeMsi Tl0Xapa
ABJIAIOTCA KOHCOMH, uTOo 06%-
AICHIeTCA OcOBEeHHOCTbIO HX
KOHCTPYKLHH 1 oborpeBa KOH-
costed. KOHCTPYKUHS KOHCOJIH
npeacraminer coboit BuiCTymM,
63, Pacuernag cxema pas moporxoR MacCHBHOCTHh KOTOpPOro MeHb-
KOHCONY NPH DACYETE ee O0cTATOYMOA

OPOYHOCLTH NOCEE OrHEROro »o3peficr-
BiA HA MOMEPENEYI0 CHAY

'6 — N30TepMa Nporpesa GeTOHa NO CCYCHHID 0O kPHTHuecKofl TeMnepatypu,
“Kp

y — TONUHHA NOAHOCTLIO nospexacHiioro CMoA Getona

L’”ag Rop by & &4
!
= ::// .
e = | / :
——————————— ..-E /-.-.:
N =—N77
r &
% o
-'.: ;“J a
S A A 1 4
e A |
a a

64. K pacuery ocraroynol oposmocTn ceueamns meacsoleronsol Gaamm nocxe
Domapa



nle Tesna KosoHHH. Kpome oGorpeBa ¢ GOKOBEIX MOBepPXHO-
cTeHl KOHCOJb OMBLIBAETCH TOPAYHMH MPOAYKTaMH CropaHmus
cHH3y (uHoraa m cpepxy). [lporpes yrsios Kolcoau npouc-
XOAMT MHTEHCHBHEe BCJEACTBHe ABYMEPHOro MOTOKA TEMJa.
[Mocne noxapa NMPOYHOCTbL KOHcosieH cHHxkaeTcs Gonblue,
yeM CTOeK KOJOHH. Bo3pacrtaet omacHocTb cpe3a KoHcoJed
KOJIOHH BCJIeACTBHE YBEJHYEHWUS PACCTOAHMS OT TOYKH MpH-
JIOXKEeHHST BHELIHell cHJB 00 ONOPHOTLO CEeYEHHS KOHCOJH
(ae>a) (puc. 63).

OcTtaTouHylo npoYHOCcTb KOPOTKOH KoHcodH (h<<0,9 ho),
NoAAepXHBaOLleH 3J/IeMeHTh! NMOKPHITHH K nepeKpbiTHR npH
CTATHYECKOfi Harpy3ke, onpefessiioT no ¢bopmyJe

Qn = (kg Rpg by 13y) Jay.
OcTaTOuHYI0 NMPOYHOCTb KOHCOJH MpPH 3TOM NPHHHUMAIOT
Q. << 2,5 Rps by hys.

Koagpduuuent k; siBasercss QyHKuuei cpejueil temneparty-
pPH HarpeBa 6eTOHA CXaToil 30HBL! CeYeHHA

ky=1+40,25-10"2 g >1,2.

JlaHHLle pacyeTa CoOrJacylTcsi ¢ ONLITOM Ha KOHCOJH C
YIrJIOM HAKJOHA CXaToit rpaHy o< 45° M C BHICOTOH ceyeHHUs
y cBo6GoaHoro Kpas hye=>1/3h, rae h — BHICOTa OMOpPHOrO
ceyelHsi KOHCOJIH.

7. NpuMepn pacuera Xes1e306€TOHHLIX 3JIEMEHTOB

3apanse, OnpenesHTb OCTATOMHYI0 MPOYMHOCTH H3rHOaeMBX 3/€MeH-
TOB MO HOPMAasbLHOMY CEMYEHHIO Ha Y4YaCTKaxX RNoBpexaenus G6anok.

Hcxonmnle panunie. PazMepn pacueTHhix cevendfl Harn6aeMumx 6anok
bXh=16)40 cm (pHc. 64); npoaoaunas apMaTypa— CTEPXHUH RNEpH-
oanyeckoro npopuna 2 J 20 knacca A-IlI, mapkn 35I'C; ocepoe pac-
CTOANHE ax=ay=3 cM, GeTOH TsfXeAufA na H3BeCTHAKOBOM LiebHe
M200 (Bnaknocts 2%, ob6bemnam macca 2250 kr/m®); mo ywacrTxam
3NaNHA AJHTENbHOCTE OTHEBOro Bo3feficTBUA, NPHBEJEHHAA K CTAaHAApT-
HOMY Rnoxapy, paBHa 0,9; 1 u 2 y; oforpcs cevelHii TPeXCTOPOHHHI
(oHH3y H C G6OKOB); MayasbHaA TCMNepaTypa NO CEYENHIO 3JIEMEHTOB
(w=20°C; u3arnGalowkii MomenT, aeiicTeopaBwHA BO BpeMs NOMXapa Ha
pacueTHbie cevewus, M=30 kH-.-m.

JlonoanHTenbHbe aanHuie. PaGouana BmcoTa ceueHHsa Ao=wt — ar=
==40—3=37 ¢M; pacueTHhHe XapaKTepHCTHKH apMaTypHoRl cTaiu H
OeroHa (naxoaum no Taba. 53, 55, 56). Ra=2340 MIla, Fa=6,28 cm?,
Rnp=9 MIla; kpntryeckan temnepatypa Harpepa 6eroHa lg.wp=600°C
(no Taba. 31 npu ke=2 u 6=0,3 M); xoadiprureHTH yCiOBHA pabOTH
GeToHa nocse narpesa ao cpeawnx Ttemnepatyp 500, 300 u 150°C co-
oTBeTcTBeHno pasun 0,68, 0,85 u 09 (cMm. T1abn, 32); xospoPuumuenTn
ycaoBHi paGoThl OTTOXKEHIOA apMaTypH NPHHHMAIOT NO AavHKM Taba. 41,

TennorexnHueckan yacth pacsera. [lna GetoHa caTofi 30HM cede-
lIHA XapaKTepeHn ABYCTOPOHHHE CHMMeETPHYHHWA OGOrpem, HJNA pPaCTAHY-
TOR apMaTypH — ABYXCTOPOMHHA HecHMMeTpHUHHR oborpes.



Pacnipenenensie Temnepatypu no cedeHdio, o6orpepaCMoMy € ABYX
MIPOTHHOMONOKHLIX CTOPOI, NAXOAMM MO rpaduKy nporpesa ucorpaii-
uwoHNnofi nnactHN (cM, pue. 46). Flsorepmm nporpema no pacueTiibix
temnepatyp (npu Al= 200°C), To/MMMHA pacCYCTHLIX CJOCB CCUCHHA H

58. PacnonoxeHue H3oTpeM nmporpesa B ckaTof 30He GeToHa

Paccroamsic or oforpepacMofi noBepxXnocTd  ceycnms, cM, JoO

Adnurensnoctb H30TEepMbl nporpesa, °C

OrHeBOro BoOJ-
RACACTEBHA T, 4
20 100 200 400 600
0,5 8 6 4 2 0,6
1 - 8 7 4 1.6
2 —_ —_ — 2] 42

69. XapakrepucTHKa pacyeTHHIX croeB 6eToHA CXKATOR 30HM
CEYCHHA

TonuuHHa, MM, CNOeB CCYEIIHA SJeMCHTa, NPOrperoro Mo cpea-
uef temMnepaTypn, °C

JdanrenvHoceTh
.OTHEBOrQ BO3- 60 I
nefleTBuA T, U

150 300 500 Goaee GO0

npy xosgpduunente ycnosuft paGorn Gerona

| 0,9 0,85 0,68 0
0,5 2 2 2 1,4 0,6
1 —_ | 3 2,4 1,6
2 — - = 3,8 42

KoapduuHeHT yenoBuit naboTH nporperoro GeToHAa [0 CpCAKHX TeMne-
patyp npieejenbi B Taba, 58 n 59,

LlluprHa ceuenus 3aeMeNTa, NOABEPriLCIOCH OrleBOMY BO3/1IEHCTBHIO
B TeueHHe 0,9; 1| H 2 vy, cooTsercrBensio pasha:

b0'5= 16—2.0,6=14,8¢M; b6,=16—2.1,6=12,8 cMm;
by=16—2-4,2=7,6 cm,

Pacuerune xo3(¢rpuunenTd ycaosuit paGoTH Getolla no lepaBHo-
MEPHO MPOrpeToMy ccyYeliHio Noc.ae OrHesoro BO3AeHCTBHA AMH1eAbHOCTLIO
0,5; 1 1 2 4 cooTBeTCTBENHO paBHH:

0 27’-‘-"'3:6)'«_ 2(1:24+0,9-2+40,85-2 4 0,68-1,4)

M6 = " 4 14.8
o _2(0,91 +0,85-3 4 0,68-2,4) _
Gs 12,8
2.0,68-3,8
0 i, » » —
Mme, = 7,6 =0.88.



Crtenene narpepa apMatyplibix
CcTCPIKNCH NPH OCCBOM PaCCTOAHHH
ax=ay=3 CM H OANOCTOpPOHICM
J6orpepe onpeacnfioT No  rpaduky
(cm. puc. 38). Hainwe yaoGuo npen-

60. Temnepatypa cpeauw noxapa
H Harpepa apMaTypHmX cTepiHef
8 3aBHCHMOCTH OT ANHTEALHOCTH

OrHesoro Bo3nefAcTaHA

(ciranu'rb B TaGauyllom sHac (Taba. Hnwrens- | Temnepary- —
0). HOCTh orye-| P2 Warpeoa L/
TemMnepatypy WarpeBa  IAA  jporo poa- | APMaTypw "I‘;: oo
ABYXMeplioro nosis (yraoBuie CTepx- neficrenn | fa x—‘ayr |pet,., °C
nH) SuuHcasoT no ¢opumyne (14), T, H C :
Ko3pdHuHenT ycnoBHif paboTut ap-
Marquu — no 1264. 41. 0,5 150 820
ocfle oOrileBoro BO3IACHCTBHA 1 320 930
anureavroctoio 0,5, 1 H 2 4 coor- 2 480 1030
BCTCTBCHHO:
820 — 150)2
’m=32°—( 820_20) = 260°C; md, =1,23;
(930 — 320)2
= —_— = 520 Co;
Lare = 990 — Ty 20
(1030—480)2 .0
txm=1030— 1030 — 20 = 840° C; my, =

CraTHcTHYeCKan 4acTb pacuéra ceueHMR. XapaKTepHCTHKY CXaToil
3onn GeTona sjeMenTa o noxapa onpepeasioT no ¢opmync (15)
[32]

£, =0,85—0,008 Rp,=0,85—0,008.9=0,78.
XapaKTepHCTHKH CXKaTof 30K Oetolla AAA 3JCMEHTOB, NOABCPr-

WwHXcA ornesoMy po3nedcTeiie aauntenwvuoctvio 0,9; 1 u 2 4, coorser-
cTBenllo  papusl, cm. ¢opmyay (18):

tot=0,856—0,008-7,83 =0,787; E,=0,85—0,008-7,11 =0,793;
Eor = 0,85—0,008.6,12 =0,8.
PacyeTHble XapaKTePHCTHKH MATEpHANOB M XapaKTEepPHCTHKH ce-

yenHii 33eMeNTol B 3aBHCHMOCTH OT AJIKTE/ABHOCTH OFHEBOro Bo3AeH
CTBHA npupeaeHn B Taba. 61,

61. PacvyeTnnic XapaKTepHCTHKM MaTepHanoe xene3oberona
H CEYeHHH aneMeNHTOB

ApMatypa Gerton CevyellHC KONCTDYK-
IlanrenviiocTn iy
Orienoro no:s‘-
AcilcTony ¥, U mgl Ra . "'g | Rnp ) b‘ Eo .
0 I 340 I 9 16 0,78
0.5 1,23 420 0,87 7.83 14,8 | 0,787
1 1,27 400 0,79 7,11 |12,8] 0,793
2 0,6 204 0,68 6,12 |7,6 | 0,8

Fpanidiioe snavenne oTiocHTesbloN pLicOTH cXaToil 3onw Geroia
n3rn6acMoro 3ICMelTa A0 NoXapa Haxogat mo ¢opmyae (14) [32]
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§R=€o/[ I—-U 78/[l+—(l 0.78/l,|)]=
=0,626.

I'paiiunoe 3nauente oTHOCHTEALNOR KLICOTH CcMaTOl 30HbLI GeTona
nocne ornesoro BoileitcTeHa annTenbnoctbio 0,5 1 2 u  no ¢op-
MyJe (17) COOTBETCTBEHHO COCTaBHT:

£ =0,727/11 4 0,25-10~2-420 (1 — 0,91-0,727)] =
= 0,61-37 = 22 57 cm;

Er =0,793/[1 +0,25-1672.400 (1 — 0,91-0,793)] =
xp =0,62-37 = 22,94 cu;

Er=0.8/[1 40,25-1072.204 (1 — 0,91-0,8)] =
xp=0,7.37 =259 cm,
Bucory CXAaToil 3oHH H3rnGaemoro 3neMeNlTa A0 noxapa paccyn-
TLUBJOT RO H'opMere (16) [32):
x = Ry Faj (b Rnp) = 340-6,29/(16-9) = 14,83 cm,

Buicoty cxartofi 3onn 3nementa onpegeasior no ¢opmyae (19).
MNocae ornesoro Bo3peiicTeHa pnuteabnoctbio 0,5; 1 u 2 y ona Gyner
pabna cCoOTBETCTBEHHO:

x; = 420-6,28/(14,8-7,83) = 22,8 cm;
x; = 400-6,28/(12,8.7,11) = 27,6;
Xy = 204-6,28/(7,6-6,12) = 27,54 cM.

OTHOCHTENbHAX BHICOTa CXaTOH 30HH CeYEeHHA 3JeMeHTa [0 Jo-
)apa M nocae OrHeBoro BoO3jeACTBHA pauTenbHocThio 0.5; 1 M 2 y
COOTBCTCTBCHHO:

E=xlhy=14,83/37 = 0,4 < 0,626 = Ep;
Er = x¢/ho = 22,8/37 = 0,616 =0,61 =fp;
E = 27,6/37 =0,746 > 0,62 = {5
k= 27,54/37 = 0,744 >0,7 = k.

Cneaopatennbio, n3rn6aeMuifi 3neMeHT N0 PO3AEHCTBHA BLICOKHX TCM-
nepatyp paboroer mo nepsoMy ciywaw (E<Er). nocie orneporo JBos-

AefcTRHA AJHTenbnocTbio 1—2 4 —no BropoMy chaywaw ((§:>§R)

Hecvutyro cnocobuoctb enesoberolHoro HarubaeMoro sqementa ¢
OMHIONNON apMaTypoR [0 OrileBOro BO3AEACTBHA 1O HOPMAnbHOMY
ceycunio ebuncampT no dopmyne (17) [32].

M = Rnp b x (hg—0,5x) =9-16-14,83 (37 —0,5-14,83) =
= 63180 MITa-cm® = 63,18 kH-w;

Octarounyio Hecylwyio cnocobnoctn ixesne3oBeToHHOro 3feMeHTa
nocne noXapa onpeaensiiotr no gopmyne (21). Oma «CocTaButT nocde
OrHEBOro BO3JEHCTBHA AJHTELHOCTLIO 0,5; 1 M 2 4 COOTBETCTBENHU:
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pt = Rupy by xg (g — 0,5 xg) = 7,83-14,83.22 57 x
X (37 —0,5-22,57) = 67260 = 67,26 kH-M;
Mg =T7,11-12,8.22,94 (37 —0,5.22,94) = 53300 =53,3 kH-m;
My = 6,12-7,6-25,9 (37 —0,5-25,9) = 28970 = 28,97 kH-m;

OTHocHTeAbNAR OCTATOMIAA HecyWlas crnocobiocte MHarnbaemux
3/CMENTOB [0CAe OTrHeBOro BO3ACHCTBHA AJHTesbHOCTbIO 05; | 1t 2 vy
COCTABHT COOTBETCTBElHO:

Moce = pi/M = 67,26/63,18 = 1,06; Moc; = 53,3/63, 18 =
Moer = 28,97/63,18 = 0, 46.

CnenoBaTencHo, HeoOpaTHMOe CHHXEHHe MPOYHOCTH 3/EMEHTOBR M-
GJiopaeTcs NocCJe OrHeBoro BO3AefCTBHA AJanTeabHocThio 1 (26%) ®
2 4y (54%); mene306eTONHHE 3/MEMEHTH NO 3THM 30HaM caelyeT OfT-
HECTH K CpefHeii M <HALNOA cTenenH moBpexaeHHa (cM. tabn. 47).

3apnauve, OnpeaesHThb OCTAaTOYHYIO HeCyWYI0 cnoCOGHOCTHL XeJe3o-
GETOHNbIX KOJIOHH, PACNOAOMEHHHIX B Pa3’JHYHHIX 30HaX OrNHePoro BO3-
aeicTBHA.

Hcxoanue panHue, Cevenne kononw b)(h=30X30 cM; pacueTHas
Annna ly=3 ™m; apmupoBanHe cHMMerpHulioe 8 & 20 A-1I (puc. 65);
Geton na uaBecTu¥kopoM webHe M300; nsaoTHocth Getoma 2,3 1/M3,
BAaxocte 2,5%, TonlMHa 3aWHTHOTO ciaof Ox=0,==25 MM, ge-
CTBOBaBlIAsA Harpy3ka Bo BpeMfi noxapa N=1000 kH (Np./N=1);
ANHTENbIOCTh OTHEBOro BO3AEHICTBHA MO 304aM 3falIHA, NpHBEAeNHan X
cranjapruoMmy noxapy, tc=1; 15 n 2 4y, oborpep ceueHns yeTmpex-
CTOPOMHHA; HayaabHas TeMnepatypa [a=20°C.

HonoanHteasnnle gaHHbie, [IpH 3afaHHLIX 3HAYEHHHX ANHTEABLHOCTH
OrHeBoOro BO3LeACTBHA MO 30HAM 30aHHA TeMnepaTypy BHyTpeHHef
cpeanl noiapa HAXOAAT 70 TaGa. 24: npH tc=I1; 1,5 u 2 u coorper-
cTBenno fc=925; 990 u 1 030°C.

Pacuetiinie XapakTepHCTHKH apMaTypHOR CTaiam M GeToHa 00 Harpe-
Ba HaxoAfit no Taba. 53—56: Ra.c=270 MIlla; F,y=Fay=12,56 cwu2;
Rnp=l3.5 Ml'la.

wmzm—z o J)
MASNS AL L o G s
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J( 8300

65. K pacuery octatouHo HecymeR cnocobmnocts mexesoleromnoRt xosoHEM noc-
e noxapa

@ — APMIIpOBAHHE CCYCHHH: 6 — PACMDCACACIHE TeMNCPeTYpP N0 ceyelno



OceBoe paccroniHHe &r=0,=0a,+0,5d=254+10=35 mm.

Kosdpduunenrs tenaopoit HncpiHH nporpepa apMaTypHbX CTEpPK-
Hell mpH oceBoM paccTOSiHH 8;=35 cM H he=0,51=0,5-30=15 c™m
paccunteiBaior no ¢opmyse (16). Oun cocTaBAT nocac OrICBOro BO3-
HeflCTBHA AAHTEJBHOCTLIO 1 1,5 H 2 ¥ coOTReTCTReHHO:!

my == 1/[1 — (3,5/15)2] = 1,07 < 1,3;
mgy = 1,5/(1,5— (3,5/15)%] = 1,04;
m, = 2/(2 — (3,5/15)?] = 1,03,

TenaorexHuyeckas yacTh pacyera. TemnepaTypy crepxHeli apMarty-
PH, pacnofoxXcniod MO ceyeHinlo, MpH TojWMHNEe 3awuTnoro cjioa Ge-
ToNa ar=a, =20 CM H3XOMAT no rpaduKy mnporpcsa exaezobeToil-
noit nantM (M. pHc, 38). Koa(PpHUNEHTH YycnoBHT paGoTHl OTOXIKEH-
Hoit apmatrypw kaacca A-IIl—no 7aba, 41.

62. PeayaptaTnl pacyeTa nporpeBa apMaTypPHHIX CTepMHedh

Ter ¥ '"ga fax | tay Caxy 1, mg, CrepMHy
l l 07 3_2_0 _-:- :‘__ 340 I .25 CpenH"e
320 | 320 520 555 1,12 Yrnoeule
1,5 ] 1,04 4_!2(_) — el 435 1,23 Cpeaunse
420 | 420 655 689 0,97 Yraopuie
"""l s20|s20] 770 | 799 | 0,725 | ¥raoewe

TemnepaTypy Harpeepa YyraopnlX CTepXKHeRl onpeaessor no d¢op-
mMyae (13). Ona coCTaBET NpH AJHTENLIOCTH ORHEBOFO BO3ACHCTBHA
1—2 4 CcoOTBETCTEeHHO:

Ly = 925 — (925 — 320)2/(925 — 20) = 520°C;
faxy = 990 — (990 — 420)2/ (990 — 20) = 655° C;
£y = 1030 — (1030 — 520)2/(1 030 — 20) = 770°C.

Ina onpepenenns KPHTHYeCKOM TeMmnmepaTypu Harpepa GeToHa
HaxoUAT Ko3(¢PHUHENTI! 6e30MacHOCTH MO MpoyHOCTH OeToHa H3 PuI-
pPaXeHHs

kﬁt . [R"P F+ Ra.c (Far mgt. + Fae mg!.)]/N;
ke, = [13,5-900 4400 (1,25} 1,12) 12,56]/[1 000 000 (0,01}] =
km_5= 1,96; ke =1,85.
Koyppuunentet HCNOAL30BANHA TNPOYHOCTH GeToHa mno Hepasho-
MCPHO NPpOrpeToMy KeueHHI0O ONMPeAenfloT B 3aBHCHMOCTH OT cpeaned
TemMnepaTypbol NpoOrpesa ceuewHs l_s?a('jn. 63)

CratHuecxas yactb pacuera. Hecywyo cnoco6rocts ese3oGe-

TOHIKIX KOJOHH [0 OrHeBOro BO3feficTBHA oOnpeaessloT no ¢opmy.ae
(1) ompun. 2 CHuIl 11-21-75:

N=m@[RapF+ R, . (Fa1 + Faz)] = 1-0,89[13,5-900 +
+ 270 (12,56 -+ 12,56)] (0,01) = 1 680 kH.



63. KpHTHYeckan H cpeAHAn TeMNepaTypH nporpesa
CeYeHNA XONOMM

_ X t6 vor °C t,. °C _fexttyl  m0
Yer ¥ S5 (o8P 36) (pHE. 42) T, (T,,o,?_' 32)
1 2,02 625 25 325 0,83
1,5 1,96 600 30 315 0.84
2 1.85 550 50 300 0'85

Pasmepl fifpa ceyelHs onpeiesnior 6e3 yvera TONUMHW ROA-
HOCTbIO MOBpexfennoro cnos Geroua & Kosdipuunent @f no Taba.
22 [32]. Hanuue Kk pacwety ocTaTouHOH TPOYHOCTH ceyeHuil meneso-

6CTONHBIX KOJIOHH npHBCAeHL! B, Ta6n. 64,

64. Pasmepn faapa ceveHHA XOJMOHH H KOPDHUHENTH,
YUHTHIBAIOWHE FHOKOCTL SAEMEHTOB

F_=
8 ru |Gp=b— “ =t =
(raGn. 36) | — 204 M| = o.08. | =73 : %

cm*
0 30 900 10 0,89
1 27,2 740 11,03 0,87
1,5 25,6 655 11,72 0,86
2 24,2 586 12,4 0,85

Ocrtatounylo npoyHoCcTL Ceuennii Kosomn (nNpH [o=300<20h,=
=500 cm) onpesensior no dopmyse (26).
Not = my @t (mg), Rup Fo; +Zmdy R, < Far)s
Npn =1:0,870,83-13,5-740 4 (1,25 4 1,12) 270-12,56] = 1 420 xkH
Npq5=1-0,86[0,84-13,5.655 + (1,25 + 0,97) 270-12,56] =
= 1280 kH;
Npiz = 1-0,85[0,85-13,5-586 + (1,15 + 0,725) 270-12,56] = 1 110 xH

OctaTounyio Mecyillylo cnoco6HOCTL KOJIONH, MUBPEXAEHHBIX OrHeM,
paccyHThBaloT no d¢opMyae

Moer1 = Nppn/N = 1 420/1 680 = 0, 85;
Moy s = 1280/1680 =0,76; mycqe =1 110/1 680 = 0,66.

Texumnyeckoe aakawyeHHe. Konouub, noABEpraBlUIHECH OFHCBOMY
3031eHCTRHIO AJHTENbHOCTBIO | v, OTHOCATCA K rpynne cnabuix no-
BpexacHuii  (cHidKende mnpounocTH 15%), octanbhbie Kolonwnb — K

rpynie Cpealix nospeXxacnuit (cumxkenne npounocTH 24—34%).
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