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Tema: OcHOBHBbIE IPoLECCHI U CBOMCTBA, XapaKTepPU3YOLIHe 0BeICHUE
MaTepHuaJIOB B YCJIOBHSAX I0Kapa

KJTACCHPHKAITHA CTPOHTEJIBHBIX MATEPHAJIOB
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HOMGHKHaTypa CTPOUTCIIbHBIX MAaTCPHUAJIOB COACPIKUT COTHU Ha3BaHUI. Ka;xz[mﬁ
MaTcpuail B OHpe,Z[CHCHHOﬁ MCPC OTIIMYACTCA OT APYIUX BHCINHHUM BHUIAOM, XUMHUUYCCKHUM
COCTaBOM, CTpYKTYpOﬁ, CBOﬁCTBaMH, 00J1aCTBIO IMPUMCHCHUA B CTPOUTCIILCTBC U
IMOBCACHUCM B YCIIOBHUAX IIOXKapa. Bwmecte ¢ Tem MCXKAY MaTCpralaMi HEC TOJIBKO
CYHICCTBYIOT pa3iniusd, HO U MHOXCCTBO 06H_[I/IX IIPHU3HAKOB.

Ilo0 noseoenuem CTPOUTCIIBHBIX MATCPHUAJIOB B YCIIOBHUAX IIOXKapa IIOHHUMACTCA
KOMILJICKC (bI/ISI/II(O-XI/IMI/I‘-IeCKI/IX npeBpameHHﬁ, IMPUBOIAIINX K HBMCHCHHUIO COCTOAHUA U
CBOMCTB MaTCpralIiOB 110 BIIMAHUEM HHTCHCUBHOI'O BEICOKOTEMIICPATYPHOT'O HArpcBa.

KJl(lCClld)llK(ll{ll}l ceoicme cmpoumeibHblX Mamepuaios

oO0beMHass Macca, IUIOTHOCTb, TOPUCTOCTh, THI-

1.®usnueckue CBOICTBA:
POCKOMTUYHOCTH, BOJIOIOIJIONIEHUE, BOAOIPOHUIIAEMOCTb, Map0- U ra30-MPOHUIIAEMOCTb.

2.MexaHnuecKue CBOMCTBA: MPOYHOCTh, 1€(POPMATUBHOCTD.
TEIJIOEMKOCTb,

TCIIJIOMMPOBOAHOCTD,

CBOIICTBA:
TEIJIOBOE

TEMIIEPATYPOIPOBOIHOCTD,

TETIOCTOMKOCTb.
4.CBolicTBa,  XapaKTEPHU3YIOIIUE

OIMaCHOCTb MATCPHATIOB: TOPIOYCCTH, TCIJIOBBIACICHUC,

3.Temnoduznyeckue
pacumpesue,

HOXXapHYIO

,ZII)IMOO6pa3OBaHI/I€, BBIJICJICHUC TOKCUYHBIX IIPOAYKTOB.

Ha3bIBAIOT CITOCOOHOCTH

CBoilicTBamMu
MaTepuajoB pearupoBaTh Ha BO3ACHCTBHUE BHEUIHUX U

Puc.1 O6pasen nmopucroro marepuana: V- o0beM

o0pasua; V -00bem BemecTsa; Vy - 06beM op; BHYTPEHHUX (DAKTOPOB: CHIIOBBIX, BIIQ)KHOCTHBIX, TEM-

nepaTypHBIX U JIp.



K ¢u3uyecKkuM OTHOCIT CBOKMCTBA, BBIPAKAIOIINE CIIOCOOHOCTh MATEPHAIIOB
pearupoBaTh Ha BO3JIEHCTBHE PU3NISCKUX (PAKTOPOB: IPABUTANIMOHHBIX, BIAYKHOCTHBIX U
7p.

B xauecTBe mpumMepa paccMoTpuM o0paser] MOpucToro Marepuaia puc.l.

O6o3HaunM ero Maccy - m, o0veM - V. YuuTeiBas, 4YTO MaTepuan HNOPUCTHIN,
JacTh oObeMa 00pasiia 3aHUMaroT Mmopbl. O003HAYMM 3Ty YacTh oObema Vi Ilpudem
nopbl  OBIBAIOT OTKPBITBIMU - COOOMIAIOMIMMHUCS MEXKIy co0oit u aTmocdepoil.
O6o3HaunM YacTh 0oOBeMa oOpasma, 3aHATYI0 YKa3aHHBIMH mopamMu, Vo, U Vs,
coOTBETCTBEHHO. OCTalbHYIO YacTh 00bemMa o0Opaslia 3aHUMAaeT MaTepHal (BEIECTBO B
a0COJIFOTHO TIJIOTHOM COCTOSIHHH) - Va

UucnoBele 3HaueHHs OOBEMHOM Macchl [UIsl PA3NIUYHBIX  CTPOUTEIHHBIX
MaTEepUaIOB KOJIEOIIOTCS B IIMPOKOM JiMara3zone (Tabmn).

Yucnosvlie 3nauenus nokazameineu huzuueckux ceolcmea Haubonee

PACNPpOCMPAHEHHbIX CNMPOUMETIbHbLX Mamepualos

IInotHOCTH
Marepra O6bemMHas Macca po, R [Hopucrocts
kr/ m® 1%
Ienononaucrupon 15-20 1050 81-98
JpeBecuna:
COCHA 400-600 1550 61-74
ny6 700-900 1600 42-55
beronbi:
STYEUCTHIE 500-1200 2500 60-84
JIETKHe 500-1800 2600 40-84
TSDKETIbIE 1800-2500 3000 17-40
KpacHsiii kuprug 1600-2500 3000 17-40
CTeKII0 OKOHHOE 2500 2500 0
MeTanibl:
CTallb 7800 7800
aJTIOMHHHUEBBIC CIIIABBI 2850 2850

[10THOCTE (MCTMHHAS TWIOTHOCTH Po, KI/M3) - Macca eIMHMIIBI 00beMa MaTepuaa
B a0COJIIOTHO TJIOTHOM COCTOSIHUU (T.e. 00BbEM OIpeAensioT 0e3 ydyera Mop, TPElIMH,
KaBEpH U APYTUX MOJIOCTEH, MPUCYITNX MAaTEpUATy B €T0 OOBIYHOM COCTOSIHUH )

TIopucmocmes (11, %) - cTeneHs 3amoaHeHus o0bemMa obpasiia MmaTepuaia
TIOpPaMH.

T'uepockonuunocms - COCOOHOCTH MOPUCTOTO MaTepHaja MOTJIOMATh BiIary H3
BO3ayXa (mapora3zoBoii cmecu). OHa XapakTepu3yeTcs BiIarocoiepka-HueM MaTepuana -
OTHOIIIEHUEM MAacChl BIIATH, COJAEpIKAIICHCS B MOpax MaTepuana, K ero Macce B CyXOM

COCTOSIHUH - KI/KT, %.



Booonoenowenue (W) - crtocOOHOCTH MOPUCTOTO MaTEpHaia BIUTHIBATH BOIY IPH
HEMOCPEJCTBEHHOM KOHTAKTe C Hed. Pa3nuyaroT mMOHSTHS BOJOIOTIIO-IICHUS MaTepHraa
M0 Macce U Mo 00beEMY.

Booonponuyaemocms - ciocoOHOCTh TOPUCTOTO MaTepualia MpOMyCcKaTh BOAY O
TMaBJICHUEM. XapaKTePUCTUKOH BOJOMPOHUIIAEMOCTH CIY)KHT KOJWYESCTBO  BOJIBI,

npoureamee B TedeHne 1 waca uepes 1 cm®

MIOBEPXHOCTH MarepHualia MpH 3aJaHHOM
JTABJICHUU BO/IBI.

Ilapo- u eazonponuyaemocms OICHUBAIOT C TOMOIIBIO COOTBETCTBYIOIIMX
kod(duimenToB (4, p). OHa paBHA KOJIMYECTBY BOJSHOTO TMapa (BO3ayxa), KOTOPOE
IPOXOJUT Yepe3 CJIOK Marepuasa TOMIuHOM 1 M, mwiomaneo 1 M? B Teuenue 1 4 npu
Pa3HOCTH JIaBIICHHUH Y TIPOTUBOIIOJIOXKHBIX MMOBEpXHOCTEH 0Opasma 10 I[la.

Mexanuueckue  (neopMarMOHHO-IPOYHOCTHBIC)  CBOMCTBA  OTPaXKaroT
CHOCOOHOCTh MaTepuajoB (U3IENNH) CONMPOTHBIATHCSA ICHCTBUIO HArpy30K (YCHIIHIA),
BO3HUKAIONIMX OT CHJIOBBIX, TEIUIOBBIX, YCAJIOUYHBIX U IPYTHX (PaKTOPOB.

[Tporniecc pacTsskeHUs CTEPKHSA MPEACTaBIIEH Ha puc.2
)
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Puc. 2 Cxema, noscHsI0IAs BOZHUKHOBEHUE BHYTPEHHUX HAIPsOKEHUH pu
PACTSKCHHUHU CTepXKHsI: F- BHEIIHsIs pacTsruBatonias cuia, f- BHyTpenHue
CUTIRT g- TTMTOTNTATTR TTOTTeneudorn ceueHuda

Ecnu B3STh OTHOLIEHHWE CYMMbl BHYTPEHHMX CHUJI K IUJIOIIAJU IOMNEPEYHOTO CEUECHHS
CTEpPXXHS S, TO TMOJIYYUM MEXAaHUYECKYI0 XapaKTEPUCTUKY, KOTOpas Ha3bIBaeTCs
HaNpsiZKeHHeM.

IIpounocms - 3TO CIOCOOHOCTH MaTepuaia COMPOTUBIITHCS Pa3pPYyIICHUIO 33 CUET
BHYTPEHHUX HAIPSKEHUIN, BO3HUKAOIIUX MO/ IEMCTBUEM BHEIIHEN CHIIBI.

Bo3HUKHOBEHHE HaNpsHXKEHH B Marepuajge MOXKET IPOUCXOIUTh TaKXkKe B
pe3yabTare BO3IEUCTBUS APYTUX (HAKTOPOB, HAPUMEpP, TEMIIEPATYPHBIX IPATUEHTOB IO
TOJIIIUHE KOHCTPYKUUHU. YeM OoibIle BEIUYMHA HANPSDKEHUH, KOTOPBHIE CIOCOOHBI
BO3HUKHYTh B Marepuaje, TeM OH npouHee. OJHAKO BCET/a MOXKHO MPHIJIOKUTH TAKyHO
BHEIIIHIOIO CHJIy 4YTO CYMMa BHYTPEHHUX CHJ OKQXETCS HEIOCTAaTOYHOW i ee
KOMIIEHCaluu. B 3TOM cilyyae mpoMCXOAMT paspyllieHHe Marepualia, TOYHee MoTeps
IEJOCTHOCTHU, T.K. U mpu F < F, B Marepuane mpoTekaeT KUHETUYCCKUM MPOIECC
HAKOIUIEHUsI HapyuieHuid. HampsikeHne, COOTBETCTBYIOILEE pa3pyllalonieid cuie,
Ha3bIBAIOT 8peMeHHbIM conpomugienuem (IIPeaesioM MPOYHOCTH).

Jepopmamusrnocms - ciocoOHOCTH 00pasia MaTepuana (U3eNus) U3MEHITh CBOU
pasmepsl  (popMy) Oe3 H3MEHEHHS CBOEM MAacChl, XapaKTEPHU3YEeTCS BEIMUYUHOU

nedopmanu: abCOMOTHON, OTHOCUTEIBHOM.



[Tmactuueckas gegopmanys, MEIJICHHO HapacTaiomas B TEYCHHE IUTEIHHOTO
BPEMEHM 110J1 BIIMSHUEM HArpy3Kd, BeJIMYMHA KOTOPOM HENOCTAaTOYHA JUIS TOrO, YTOOBI
BbI3BATh OCTATOYHYIO JAePOpMaLUIO 32 OOBIUHBIE MEPHOJbl HAOIIOACHHUM, Ha3bIBAETCS
nedopmMauuenn noazyuecmu, a TPOLECC TaKoro JeOPMHUPOBAHUS - HOJI3YYECHIbIO
(xpumom).

[Tomumo mpenena MPOYHOCTH K MPOYHOCTHBIM XapaKTEPUCTHKAM MaTepuajioB
OTHOCSITCS TIpeJies YIIPYTOCTH U TIPeIes TeKY4eCTH.

Ynpyeocms - crnocoOHOCTH OOpa3na MmaTepuaia H3MEHSATh CBOIO (opmy mox
NEHUCTBUEM HArpy3Kd M BOCCTAHABIMBATh IE€PBOHAYANBHYIO (OpPMY TOCIEe CHATHUSA
Harpy3KH.

IIpeoen ynpyeocmu (oy) - MAaKCUMAJIBHOE HAINpPsHKEHHUE, TIPH KOTOPOM B MaTepuaie

ellle He BO3HUKAET OCTATOYHBIX JepopMaIuii.

IIpounocms - 3TO CIOCOOHOCTH MaTepuaia CONPOTUBIITHCS Pa3pyIICHUIO 33 CUET
BHYTPEHHUX HANPSHKEHUN, BO3HUKAIOIINX MO ACHCTBHEM BHEIIHEN CUIIBI.

HanpspkeHne, COOTBETCTBYIOIEE pa3pylIAIONIeH CUJle, Ha3bIBAIOT 6pEMEHHbIM
conpomueneruem (IPeACIOM MIPOYHOCTH) MaTepraja U 0003HavarT R

Ilnacmuunocms - COCOOHOCTH OOpaslla MaTepualla U3MEHATH CBOIO Gopmy Oe3
paspyuieHus 1noj ASHCTBUEM HArPY3KH U COXPaHATh HOBYIO ()OpMY IOCIE MPEeKpaleHUsS
JEHCTBUS HATPY3KHU. DTO CBOMCTBO XapaKTepHU3yeTcs TeKYYeCThIO MaTepHalia.

Tennoguszuueckue ceolicmeéa XapakTEepU3yIOT TIOBEJIEHHE MAaTEpPHAJIOB TpU
BO3/ICHICTBUU Ha HUX TEILIA.

Tennonposoonocms - CIOCOOHOCTH MaTepHalia MPOBOIUTH Yepe3 CBOIO TOJIIIUHY
TEIJIOBOM  TMOTOK,  BO3HUKAIOUIMN  BCIEJICTBHE  PA3HOCTH  TEMIEparyp  Ha
MIPOTUBOTOJIOXKHBIX MMOBEPXHOCTEH 00pasia (u3emnus), XapakTepu3yroT K03 PUIMeHTOM
TeIJIONPOBOIHOCTH MaTepuana (4), Bt/mK.

Kosgppuyuenm mennonposoonocmu - KOIUYECTBO TeIJia, MPOXOIAIIEIO Yepes
IUIUTY TOJIIMHON 1 M, TIpU MIIONIAAH ee HOBEepXHOCTH | M2, 3a BpeMs 1 ¢, Ipu pa3sHOCTH
TeMIepaTyp Ha TPOTUBOIOI0KHBIX MOBEepXHOCTAX 1 K.

Tseepoocmys - c1OCOOHOCTH 00pa3iia MaTeprasna COMPOTUBIATHCS MPOHUKHOBEHUIO
B Hero Japyroro, Ooiee TBepAoro obOpasua marepuana. BeaunumHy TBepaocTu Ams
MeTayuIoB ompeaenstor uyuciom bpunemns (HB), kotopoe mnpencrarisier coboi
OTHOIICHHE CHUJIbI, BAABIMBAIOUICH METAIIMYECKUIN 3aKaJICHHbIN MIApUK B MOBEPXHOCTh
UCIBITYEMOT0 METaJlIa, K IJIOIIA U MOJYy4YEHHOTO B UCTIBITAHUSAX YIIIyOJICHUS.

Tennoemxocms - CHOCOOHOCTH MaTepHalla TpPH HArpeBaHUM  IOTJIOIIAThH
OTpEJICICHHOE KOJMYECTBO TEIJia, a MPU OCTHIBAHUM - €r0 OTAaBaTh, XapaKTepU3yeTcs
yI€TbHOM TETI0EMKOCTHIO

Temnepamyponposoonocms - CIOCOOHOCTH oOOpas3iia Marepuana (U3ICius)
U3MEHUTHb  TeMIlepaTypy TpU  HarpeBaHuM  (OXJIQXACHHM), XapaKTepU3yeTCs

k0> (PUIHEHTOM TEMIIEPATYPOIIPOBOJHOCTH (a), M%/C.



Koagpdpuyuenm memnepamyponposoonocmu xapakTepusyeT CKOPOCTb U3MEHEHUS
TEeMIIEpaTypbl MaTepHaia.

Tennogoe pacuwiupenue TBEPIbIX MaTEPUATIOB XapaKTepU3yeTcs K03 puuueHTaMu
JUHENHOro 1 00BEMHOTO TEIIOBOTO PACIIUPEHHUS

Tennocmotikocms - CIOCOOHOCTh HArpeThiX MaTepHalioB (B  YaCTHOCTH
MOJIMMEPHBIX) COMPOTUBIATHCA TPOHUKHOBEHUIO B HHUX JPYrux, Ooyiee TBEPABIX
MaTepUaJoB MpPHU HUX CONMPUKOCHOBEHUH, a TaKxke Ae(OopMHUpOBaHUIO TOJ ACHCTBUEM
MOCTOSIHHOM HAarpy3Ku (B HAarpeTOM COCTOSIHUH).

Ceoiicmea, xapaxmepu3syloujue nOMHCApHy10 ONACHOCHb CIPOUM ETbHBIX
Mamepuanos.

[Tox moxapHO! OMACHOCTHIO MPUHATO MOHUMATh BEPOSTHOCTh BO3HUKHOBEHUS U
Pa3BUTHSI MOXKapa, 3aKIIOUYEHHYIO B BEIIECTBE, COCTOSTHUM WJIU TIpoIecce.

Cornacao CHull 21 01 97* moxapHas omacHOCTh CTPOUTENBHBIX MaTEpUAIOB
OTIpeJIeNIIeTCS CIEAYIONIMMHI MOKAPHOTEXHUYECKUMHU XapaKTEPUCTUKaMH (CBOMCTBaAMU
MaTEpHUaiOB): TOPIOYECThIO, BOCIUIAMEHSIEMOCTHIO, PACHPOCTPAHEHHEM IUIAMEHU 10
MOBEPXHOCTH, ABIMOOOPA3yIONIei CIOCOOHOCTHIO M TOKCHYHOCTHIO TPOAYKTOB TOPEHUS.
JIist OIICHKU CTETNEHU TOXKAPHOW OIMACHOCTH CTPOUTENBHBIX MAaTEpPHAIOB HCIOIB3YIOT
KOJIMYECTBEHHBIE MTOKA3aTEIH.

T'oprouecms - CBOMCTBO, XapaKTepU3yIolllee CIOCOOHOCTh MaTepHalia TOPETh.

Cornmacho CHull 21-01-97* cTpouTenbHble MaTepHalbl IO TOPIHOYECTH
MOJIpa3IeNSIFOT Ha JIB€ OCHOBHBIE Tpynibl: Heroptoune (HI') u roproune (I).

Bocnaiamensemocms - cOCOOHOCTh MaTepuana BOCIUIAMEHSITHCS OT HMCTOYHHKA
3a)KUTaHus, TM00 MpHU HarpeBe 710 TeMIepaTypbl CAaMOBOCIIIAMEHEHHMS.

Cornacho I'OCT 30402-96 u CHull 21-01-97* roproune Mmarepuansl 1O
BOCIUIAMEHSAEMOCTH TOApa3aeisatoT Ha 3 rpynnel: Bl - TpynHoBOcmnamensemsle, B2 -
YMEpPEHHOBOCIUIa-MeHsieMble, B3 - nerkoBocniameHsiemMble.

Pacnpocmpanenue naamenu - ciocoOHOCTh 00paslia MaTepuaia paclpoCTPaHITh
T1aMsi 0 TOBEPXHOCTH B MPOLIECCE €0 TOPEHUsI.

Cornacho I'OCT 30444-97 u CHull 21-01-97* roproune wmarepuanbl IO
CIIOCOOHOCTH pacHpoCTpaHsATh IUIaMsi MO MOBEpXHOCTU nensT Ha 4 rpynmel: PII1 -
HEpacIpOCTPaHSIOIIHE, PII2 - c1abopacnpocTpaHsIoLue, PII3 -
yMepeHHopacnpocTpansomue, PI14 - cunbHOpacnpocTpaHstonme miams.

JlvimosviOenenue - CNOCOOHOCTh MaTepuana BBIICHSATh JbIM TPU TOPEHHH,
xapaktepusyercs KodhGUIMEeHTOM AbIMOOOPa30BaHus, ONPEALIIEMbIM M0
I'OCT 12.1.044-89

Kosgppuyuenm ovimoobpazosanuss - BeIWUYWHA, XapaKTEPU3YIONIAsT ONTUYECKYIO
IUIOTHOCTh ~ JbIMa, oOpasylolierocs TMpu  cropaHuu oOpasla marepuaia B

BKCHepI/IMeHTaJII)HOﬁ YCTaHOBKEC.



[To BenmumHe KOd(pdUIMEHTa ABIMOOOPA30BAHUSA CTPOHUTEIBHBIE MAaTEPHAIBI
noapasaesstores Ha 3 rpynmsl: {1 - ¢ Manoit apiMoo6pasytomieit cnocodHocTsio, (2 - ¢
YMEPEHHOH JbIMOOOpa3ymomed crnocodHocThio, /I3 - ¢ BBICOKOH IbIMOOOpa3yroIen
CIIOCOOHOCTBHIO.
llokazamens (unoexc) mokcuynocmu npoOyKmos TOPEHUsI MaTeprasoB

[To moka3aTento TOKCUYHOCTU CTPOUTENIbHBIE MaTEpHUalbl MOApa3estoTcs Ha 4
rpynnsl: T1 - mamoomacuele, T2 - ymepenHoomnacHbelie, T3 - BbicOkoomacHbie, T4 -
Ype3BbIYAtHO OMacHBIE.

Temnepamypa eocniamenenuss (fj - MUHHUMaJdbHAs TEMIIEpaTypa, MPU KOTOPOWM
MHTECHCUBHOCTb  BBIJICIICHHUS] Tra3000pa3HbIX TOPIOYUX  MPOAYKTOB  PA3IOKEHHS
JOCTaTO4YHA I WX  3@XUTaHUS  BHEUIHUM  HUCTOYHMKOM U TOJIEpKaHUS
CaMOCTOSITEILHOTO TOPEHHUsI MaTepHalia IpHU YCTPaHEHUH BHEUTHETO UCTOYHUKA.

Temnepamypa camosocniamenerus (1) - camast HU3Kasl TeMIlepaTypa Marepuaa,
Opy KOTOPOM B YCIOBUSX CHEIHUANBHBIX HWCHBITAHUA TPOUCXOIUT WHTEHCUBHOE
YBEJIMUEHUE CKOPOCTH DJK30TEPMUUYECKOM pEakiuu, 3aKaHYMBAIOUICHCS TUIaMEHHBIM
TOpEHHUEM.

Kucnopoonwviii unoexc (K1) - MuHuManbHas KoHueHTpaius kucinopona (%),
HeoOXoIuMast JUIsl YCTOMYHUBOTO TOPEHHS MaTepuaa.

Unoexc pacnpocmpamnenuss niameHu - YCIOBHBIM Oe3pa3MepHBIN IMOKa3aTelb,
XapaKTepU3YIOLUi CIOCOOHOCTh MaTepHala paclpoCTPaHsITh TUIaMsl 0 TOBEPXHOCTH.

Ckopocmb pacnpocmparenuss niameHnu 1o ToBepxHocTH Marepuana (V, m/c) -
CKOPOCTh TiepeMelnieHus (poHTa MIaMeH! OTHOCUTENLHO HECTOPEBILIETO Y4acTKa.

Tennoma ceopanus  ( Qu , MJK/KT) - KOJUYECTBO TEILIa, BBIACISIONMIETOCS TPU

IMOJIHOM CTrOpaHW¥ CAMHUIIBI MAaCChl MaTCpuasa.

DAKTOPLL BINTAIOMIHE HA IIOBEIEHHE
CTPOHTENBHBIX MATEPHAIIOB B VCIIOBIAX ITIOKAPA

l .

BHEIIHHE «BHVTPEHHHE:
SAKTOPEL $AKTOPEL
- i':. r l““‘l
S AKTOPEL CTPOEHHE COCTAB CBOHCTBA
IO APA
¥
SECTLTYATAITHOHHEIE
$AKTOPEL
DAKTOPHAI I10/KAPA

1. TemneparypHblii peKUM U IPOJOJKUTENIBHOCTD MOXKapa.

2. CpencrtBa MOXapOTYIICHHUS.



3. ArpeccuBHasg cpema npu  moxape  (TOKCHYHOCTh  HPOAYKTOB  TOPEHUS,

paspyliaronias MaTepuarsbl).

IKCIUIYATAIIHOHHBIE ®AKTOPbI
OO6nacTe NIpUMEHEHHSI MaTepUaa.
1. BuemHss Harpyska.

2. YcIoBHUs SKCIUTyaTaIruu.

«BHYTPEHHHE» ®AKTOPEI

CTPOEHHE COCTAB

CBOHCTBA:

KparAmeckas Temeparypa.
JoroseTmoCTE B YOIOBRAX IOEAPA.
TopromecTs.

BocmiamMeEIEMOCTD.

CroocobHOCTE PacHpOCTPARATE IUTAMA.

JEMOBELTETEHAE.
ToECHIHOCTE.

= e

[TPOLIECCEHI, ITPOTEKAKOIIHE
B HEOPTAHHYECEKHX MATEPHAJIAX B YCJIOBHAX TTIOAAPA

l |

SHINYECEHE: XHMHYECKHE:
Bnaronepenoc Jerngparama
TenmepaTypEEE Juccommarma
medophamE
HzmeneHns cTpYETVPR

(MomEDHEAITHOHREIS OTpeEPATTeHAT.
PeEPHCTALIHSAINHA)

Il1acTHIHGCTE
(paznArTeHne)

[[nasneHH:

OCHOBHBIM IMMOKAa3aTCJICM, XapaKTCPUIYIOIIHUM Pa3BUTHUC 3TOTO IMpoLeCCa, ABIACTCA

memnepamypa Matepuania (I - moTeHmuman TeruionepeHoca). Ilapamerpamu,



HEOOXOMMBIMM I KOJIMYECTBEHHOW OLIEHKHM NPOTEKaHUs Ipoliecca TEIIONepeHoca 1
pacueTa U3MEHEHHsI OCHOBHOTO ToKa3arens (1) mpu moxape sSBISIOTCS TETUIO(PU3NIECKHEe
XapaKTepucTUKu Marepuana (X, c, a).

Bnazonepenoc - oTpaxaer mpolecc NepeMellleHns Biaru B MOPUCTOM CTPYKTYype
MaTepHaja OJJHOBPEMEHHO € pa3BUTUEM MpoOlLEcca TEIIONEPEHOCa.

memnepamyphsie degpopmayuy pacliupeHus MPOUCXOAAT B pe3yibTaTe Impolecca
TEIUIONEPEHOCa, MPUBOJSIIETO K YBEJINYEHUIO MEXATOMHBIX PacCTOSHUM B Marepuaie
BCJICJICTBUE IPEBPALCHHUS] TEIUIOBOM SHEPrUM B KHHETUYECKYIO HSHEPIHI0 AaTOMOB,
HOJBUKHOCTh KOTOPBIX INPU 3TOM BO3pAcTaeT IO Mepe IOBBIIICHUS TeMIepaTypsl
MaTepuaa;

memMnepamypHo-61aiCHOCMuble  Oeghopmayuu  KaOWIIIPHO-TIOPUCTBIX — Ma-
TEepUajoB IpU HarpeBe, KOTOpble OOYCJIOBIEHBI JAEHCTBUEM IIpoliecca TeIUIOBiIa-
rONepeHoca;

memnepamypHo-61a*CHOCMHO-CUN08ble Oepopmayuy MaTepuana HPOUCXOIAT B
pe3yiabTaTe CyMMapHOTO JeMcTBHUA BHEIIHEH Harpy3kd Ha KOHCTpyKIMIO (a,
CJIEJIOBATEIBHO, U MaTepUai) U TEMIIEPATyPHO-BIIAXKHOCTHBIX ITPOLIECCOB;

Pasmseuenue - CBOWCTBEHHO NPEUMYIIECTBEHHO aMOpP(HBIM MaTepuajaM IpH
HarpeBe, B YAaCTHOCTH, OTJAEIBbHBIM BHJAM IOJIMMEPOB (TEPMOIUIACTUYHBIX). ITO
OPUBOAUT K TOBBIIICHUIO HX IJIACTUYHOCTH (TEKy4eCTH) U, COOTBETCTBEHHO, K
CHIDKEHUIO YIIPYTOCTH, IPOYHOCTH, MOBBIIICHHIO J1e()OPMaTUBHOCTH.

Hecuopamayus - XuMU4YecKasl peakiys OTIIEIUIEHUS OT MOJIEKYJIbl BEIIECTBA XUMHUUECKU
CBSI3aHHOM BOJBI. DTOT MPOLIECC, HATPUMED, XapaKTePeH IS psiia IPUPOTHBIX
KaMEHHBIX MaTe€pHajIOB, B YACTHOCTH, TUIICA

Jluccoyuayus - pacuieruienne (pacmajg) MOJIEKYJd. OTa XUMHMUYECKas peakuus
CBOICTBEHHa, B YAaCTHOCTH, NPUPOJHBIM KaMEHHBIM MaTepuaiam, Hampumep, IMpu
temneparype nopsiaka 900°C nporekaer peakuusi AMCCOUALMU U3BECTHsAKA (KapOoHaTa
KaJIbIH)

IIpoyeccuvl, npomekaiowjue 8 Op2aHUYECKUX Mamepuaniax 6 yCao8usax noxcapa:
VY nanenune pu3NUECKH CBSI3aHHOM BOJIBI M KAITWJIJIIPHOM BJIAry.
MexmonexkynsipHas JeruipaTaius 1 JUCCOLHaIHs.

Jenonumepuzarusi.
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TCpMOOKHCHI/ITGHBHaH JACCTPYKIHA.

Memoowt 3Kcnepumenmaflbuoﬁ OUEHKU noeeoeHus cmpoumeslibHblX mamepuaios

6 ycrosusax noxcapa (CHull 21-01-97%)



OIMPEJETEHHE I'OFFOYECTH
(TOCT 3024494
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TOFPHOUHE

MCEAIATEIH IIDZECHPZE[GZE
OIOACHOCTH HE QOpPeTeldrTCa

TPV TOPIIecTH
TOCT 3024404

TPVIMA EOCILIAMERASMOCTH
TOCT 3040296

TPVIma 00 PACIpoc TPAHEHRID
mranesw [OCT 3044497
(TOCT P 51032-97)

TOYIA 00 AEDMOCOpaTyIome
coocobmocTa (TOCT 12.1.044)

IpVIma o TORCHIHOCTH
TOCT 12.1.044)

Tema: KameHHble (MMHEpPaIbHbIE) MATEPHAJBI U UX MOBEJCHUE B YCJIOBHUIX
noskapa
I[JISI IMPOTrHO3UPOBAHUS U PCTYJIIMPOBAHHNA IMTOBCACHNA KaMCHHBIX MaTCPHUAJIOB B
YCIIOBUSX MOXkKapa HEOOXO0AMMO 3HATh UX MPOUCXOXKAECHUE (CYITHOCTh TEXHOJIOTUN
H3TOTOBJICHHS ), COCTAB, CTPYKTYPY, CBOMCTBA, T.€. KOMIUICKC BHYTPEHHHUX (DaKTOPOB,

BJIMAIOIIUX HA IIOBCIACHUC MAaTCpHaJjla B YCIOBHAX IIOKapa.
KIIACCH®HEKAITHA TOPHIbI)f [TOPO] TIO TIPOMCXOXIEHHIO
'

Hspepaesnre (Mar- Ocanoameie MeTamopdeaeckme
MATHUECKHE, IepPEHT- (BTOPHTIHELE) (ERIOHEIMEHEHHEELE)
HEIE) [IOPOIE IOPOIEL TOPOIEL

H3pepaeHHEEle (MATMATHIECKHE, [ePEHIHEIE) HOPOIED
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TPAHHTEL CHE- TmopdBpEL EVIIKARHTE- EYIEAHETECERE
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Xromeckme OpraHoreHHEE MexanraeciHe
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THIIC, AHTH/PHT, H3BECTHARH, PhIOCTRIE CLEMEHTH-
MATHESHTEL, J0- Mel POBAMHEE
TOMHTEL, MepTeTH, PAEYTIETHAKH, [

H3IBECTEOEEIE TY- JEATOMETEL TTHHEBL Oec- MeCUAHHEH, FOHTTIO0-

el B . Tpemams: EH, TPAEHE MEDATEL OPERTHHE.

MeramopdHIeckHe (BHIOHIMeHEHHER ) MOPOIEL

‘ HipepxeHHER ‘ | OcanorHbe
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THEFCE EBAPITHTEL, MPAMOPEL,

TTHEHCTEE CIAHIED




OcHogHble ceedeHus o Heop2anuu4YeCKux 6axcyuiux eeuiecmeax

KITACCH®PHKAIIHMA HEOPT AHHYECKHX

/Bﬂ:ﬁ@"ll[ﬁ])( BENTECTH
ra ~ \\\
Boagymmarre: CropapTrmeckme: Kncrorovmopaere:
BO3/TyIIHAT OOPTIAETIIEMERT, FHIKOE CTEEII0
HIBECTE. THIIC THHO3EMHCTEIH
OEMEHT

CXEMA ITPOM3BOJCTBA ITOPTIAHIUEMEHTA

1. JTofEra CHpEA H AOCTABKA €70 HA 3ABOT;

2. TIoAroToEKA CHPEA K o0EHTY:

3. OG#Hr cEIpEEBOH cMecH (IOTyIeHR: EIHHESPA)

4. BrlnepsHEAHHe IHHEEpa Ha cEaage (1...2 segem);
5. HaMeqeuerne ETHEESpA B TOHEHH IOPOMIOE.

6. MarasHHRpOEaHEE (BEITEEHEAHHE) IEMEHTA.

Bozoywmnvie esocyuwyue — BelllecTBa COCOOHBIE TBEPACTh MOCIE COCTUHEHHUS C
BOJIOM M COXpaHATh MPOYHOCTH TOJBKO Ha BO3JyXE, HAIpUMEpP: THUIC, BO3AYIIHAs
W3BECTh.

Tuopasnuyeckue saxcyujue — BENIECTBA, CIOCOOHBIE TIOCIIE COCTMHEHUS C BOJIOM
TBEPJIETh U COXPAHITH MPOYHOCTH HA BO3AYyXE W B BOJIE: MOPTIAHALIEMEHT U €ro
Pa3HOBHIHOCTH, TIIMHO3EMHUCTHIN IIEMEHT, TUAPABINYECKAs U3BECTh U JIP.

B HEKOTOPBIX CHENHMAIBHBIX CIydasX pacCMaTPUBAIOT TPEThIO TPYIIY -
KHCIIOTOCTOMKHE BSDKYIIIHE - BEIIECTBA, CIOCOOHBIE TBEPACTh M COXPAHATH CBOIO
MIPOYHOCTH TIOCTIC TBEPACHUS HE TOJIHKO Ha BO3JyXe WJIM B BOJE, HO M B arpeCCHUBHOMN
cpene.

Heopranmdeckue BsDKyIIME IOIydYalrOT IyTeM OOKHWra TOPHBIX TIOpOA U
MOCJICTYIOIIETO U3MEITbUEHHUS ITOCTIE OXJIaXKICHUS.

Hanbonee mumpoko MpUMEHSIEMBIM B CTPOHUTEIIBCTBE THAPABIMYCCKUM BSDKYIITUM
BEIIIECTBOM SIBJISIETCA TOpTIaHAleMeHT. Ero mpousBoasaT mnopsaka 6065% ot Bcex
BSDKYIIHX.

[TopTnanaiieMEeHTOM Ha3bIBAIOT THAPABIMYECKOE BSIKYIIEE BEIIECTBO — IMPOJYKT
TOHKOTO HW3MEIbYCHHUS KIWHKEpa, KOTOPBIM IONy4aloT B pe3yjbTaTe OOXHUTa JI0
CIIeKaHUsl CBHIPhEBOM MaccChl, oOecIieurBaroliell mpeodialanne B KIMHKEPE CHIMKATOB
KaJIbITUS.

B HacTosimiee BpeMsi MOPTIAHIAIIEMEHT IIMPOKO MPUMEHSIOT ISl MPOU3BOJICTBA
OCTOHHBIX W JKEJIe300€TOHHBIX KOHCTPYKIMH, a TaKKe CTPOUTEIBHBIX PacTBOPOB M

acOecTolEMEHTA.



FAMEHHBIE HCKYCCTBEHHBIE MATEPHAIEI
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bemon — WCKYCCTBEHHBIM KaMEHHBIM MaTepua, IMOJy4aeMbli B pe3ysbTatTe

3aTBCPACBAHUA CMCCHU BsIKYIICTO BCIICCTBA, BOJAbI MW 3allOJTHUTCIIA (MGHKOFO —

KBapLEBOI'0 MECKA U KPYIMTHOT'O — U3 TOPHBIX MOPOJ, TUOO OTXOA0B MPOMBILUIEHHOCTH).

KIACCHPHEKAITHA BETOHOB IIO ILTIOTHOCTH

Ocobo Taosemnt Ogmer- Jlersom Ocobo
TAHEMEH (oCEITEEn) TEHHEN TIETEHH
Po = 26005T/AL po=2100- po=1800- po=1200- Po<
26005/’ | | 2000kr/s’ || 1800mT/sr S
SAMOIHETEH 3ANOTHATETH  3ANCIHETEIH 3ﬂJ]CI.‘ILZE‘IE.TE
CramsHee Keapuepsm Kaprmm- HTmax,
OTIUINH, TECOE, HEIH mexsa,
FeTeIHER meleHs HIH mebeHs Tvh ET.O
pyoeL, GapaT TpaBHH

Cunukamnuole mamepuaiibl A6moKia6H020 meepbenuﬂ

[Tpu TBepaeHMM Ha BO3yXe BO3IYIIHAS U3BECTh MPHOOPETAET MATYI0 MPOYHOCTD
U JIETKO pa3pyliaeTcs Moj JIeHCTBHEM BOJbI, B BSDKYIIEE JOOABISIOT KBAPILIEBHIN MIECOK U
TBEPACHHUE €r0 OCYIIECTBISAIOT B aBTOKJIABE (FEPMETHMYHOM COCYZAE) NpU TEMIIEpAType
cpimie 170°C, nzbprrounoM nasienun 6osee 0,8 MIla u 100% Brma)KHOCTH BO3IyXa.

B pesynbrare momy4aroT I'MAPOCHIMKAT KaJbLMs — IPOYHOE U BOJOCTOMKOE
BemiecTBO. Ha CHIMKAaTHOM CBSI3YIOIIEM H3TOTOBISIOT CHIMKATOOETOH, CHIIMKATHBIN
KApOUY U JPyru€ MaTepHualibl, KOTOpblE MO IMPOYHOCTH NPAKTHUYECKH HE YCTYHaroT
OeToHy Ha TOPTIAHALIEMEHTE M KepaMU4YeCKOMYy (TJIMHSHOMY OOBIKHOBEHHOMY)

KUPIUYY, COOTBETCTBEHHO.



[IOBEJEHHE CHIIMKATHBIX MATEPHAIIOB

B YC.TIDBB}T[X [TOXAPA
._,-'"'.-' h'\-\.HH‘
BaprmoctpasHan t=300"C =575"C
OOTEpd OEI0CTHOCTH Ca(OH), — Ca0+ H.O BSio , = aSio |
Acoecmouemenm

AcOeCTOIIEMEHT M3TOTOBJISIOT B BHJIE M3JICJINI, B OCHOBHOM INIOCKHX, BOJIHUCTBIX
MIPECCOBAHHBIX M HEIMPECCOBAaHHBIX JHCTOB W TpyO. B ero cocraB Bxoaut acbect B
npenenax10.20% mno macce, moptaanaineMedT — 80.90% u 607bI10€ KOJTUYECTBO BOJBI.
N3 nenus W3TOTOBJISIOT Ha CIIEIHaTLHOM TUCTOHOPMOBOYHOM MallliHe,
00eCTICUnBAIONICH CIIOMCTYIO CTPYKTYPY H3JIeTUsS M TOCTEIICHHOE HEMPEPHIBHOE HX
yIUIOTHeHHE. braromaps Takoit oOpaborke wu3aenus obmamaror B 10.20 pa3 Bblmie

MIPOYHOCTHIO MPH U3THOE, YeM IIeMeHTHBIN kaMeHb (30.50 MITa).

[TOBEJEHHE ACBECTOLEMEHTHBIX H3JETHA
B YCIIOBHAX ITIOXKAPA

l !

BspripoobpazHan =575"C
NOTepA MEJ0CT- BSi0, — aSio,
HOCTH
t=300"C 2Ca0 - 50, -4H,0 —
3Mg0-25i0, -2H,0 — —2Ca0 - 510, +4H,0
— 3IMg0 - 250, + 2H,0

Kepamuqeacue mamepuaiol

Kepamuueckue martepuanbl MOJIy4alOT MyTeM OOXKWUra TIWUH J0 TeMIepaTyp
900.1300°C. B mpomecce oOxura mpoUCXOIAT (UBUKO-XUMUYECKUE MPOIECCHI,
NPUBOJIAIIME K YIpoueHUto marepuana. OCHOBHBIM MaTepHaIOM, MPUMEHSEMBIM B
CTPOUTENBCTBE, SIBISIOTCS KHUPIWY TIUHSIHBIA OOBIKHOBEHHBIA — MPUMEHSIOT IS
KJIAJKA BEPTUKAJIBHBIX CTPOUTENIBHBIX KOHCTPYKIIHHA, KE€PAMHYECKHE TUTUTKH — IS

NIOJIOB U KPOBIH, hapdop u pasHc — A CAHTEXHUYECKUX U3JIEITHHA.
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MunepanbHble pacIilaBbl IIOJIy4alOT IyTeM HarpeBa MPUPOAHBIX KaMEHHBIX
MaTEpUaJIOB 10 TEMIEPATYPHI IUIABJICHUS U MOCIEAYIOMIETro ocThiBaHus (B ¢popme). Tak
NOJy4YaroT KBaplEBOE CTEKJIO, CTEKJIOBaTy (IIyTeM IpPOAYBKHM PAaCIUIABIECHHONW MAaccChl
ropsiYMM BO3JYXOM), MHHEpaibHylo Bary. Kepamuueckue Marepuanbl 00JaqatoT

BBICOKOM IIPOYHOCTBIO U JOJITOBCYHOCTBIO.

E;IEK.JIHHI—]L[E PACILIABBI
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& Bapra cTexma

Popuopanme
H3I2THS
Na,0-Ca0-65i0,




MATEPHAJIIBI K3 I'-f-ﬂ{I{EP:-‘sﬂLT[H PACTLTABOB

CIesniHHRE Kamensre CHIHEATHRE CHTamm =
pacILTABE PacILIaBEl pacILTaBh MLTAKOCHTATIE

Tema: METAJ/IIBI M CILIABbI, UX IIOBEJEHHE B YCJIOBHAX
I10JKAPA H CITOCOBBI ITIOBBIIIIEHHA CTOHKOCTH K ET'O
BO3JIEHCTBHIO.

B crpourenbctBe 4UMCTBIE METaIbl  IPUMEHSIIOT  JOBOJIBHO  pelnko, Oojee
pacrpocTpaHeHbl CIUIaBbl. B mepByr ouepelnb CIUIaBbl JKeje3a C YIJIepoJOM - CTald U
BCEBO3MOXKHbIE AJIFOMUHHMEBBIE CIUIaBbl. JlJI1 TOro 4TOOBI MOHSTH, KAK BEIyT ce0sl B YCIOBUAX
10XKapa METAUNINYECKHUE CIUIAaBbl, IPUMEHSEMbIE B CTPOUTEIBCTBE, @ TAKXKE KaK MPOTHO3UPOBATh
U PETYJIMPOBATh UX IOBEICHHE, IPEICTABISIETCS LEIeCO00Pa3HBIM BOCIIOJIB30BATHCS CXEMOM.

| Onpegenacme GakTopsbl |
| BHewHwe dakTaphbl; | | BHyTpeHHWe PaKkTopb!;
Moxapa: JKcnnyaTaumoHHble:
Temnepatypa Obnacts TexHoNnorva M3roToBNeHKA :
Bpems nprMeHeHua XUMUveckniA cocTas
TyweHue Harpyaka (PDU3NKO - MEXaHNYECKUE
ArpeccMBHOCTb CBOWMCTBA
cpefbl CTpykTypa
HeraTvBHble NpOLLECChi:

Puzmyeckie

Tennonepexoc

Tennoeoe nedopMUPOBAHKUE

Hakonnerwe pegektos

CTPYKTYPHbIE M3MEHEHWA

PasmsArdieHme

MnaeneHwe

OTpuyuatensHble NOCNepcTBMA:
VXyALWEeHWE MEXaHUYECKMX CROWCTB
HeobpaTumble gechopmaLiu
Pa3pyweHwe obpasua

Cma.rtu, npumensaemsvle 6 cmpoumesibcmee.

Cmansamu Ha3bIBAIOT CIUIABHI XKele3a u yraepoaa. ConepikaHue yriaepojia B CTasx
He npesbimaet 2%. [Ipu congeprkannu yriepoaa 6onee 2% CruiaB Ha3bIBAIOT YY2YHOM.

CrpoutenbHble M MAIIMHOCTPOUTEIbHBIE CTAM OTHOCAT K TIpyIIEe KOH-
CTPYKLMOHHBIX cTanel. [Io MexaHnueckuMm XapakTepHUCTHUKaM KOHCTPYKLHUOHHBIE CTalld
nenar Ha ceMb wmapok: CtO, Crl, Cr2, CT3, Ct4, Ct5, Cr6. OCHOBHBIMH
CcTpouTeNbHbIMU cTaisAMU ABIAIOTCS CT3 n CTS, U3 KOTOPBIX M3rOTABIMBAIOT HECYLIUE



METAINIMYECKUE KOHCTPYKLMU U apMmaTypy i kenezoderoHa. U3 craneir Ct4 u Ct5
W3rOTaBJIMBAIOT TAK)KE OOJNTHI, ITYPYIBI U T.1.

B cTpoutenbcTBe cTanb NPUMEHSIOT B BHJIE IPOKATHBIX M3ACTHN, TIOTY4aeMbIX C
METaJUTyPTUYECKUX 3aBOJOB U MMEIONINX PA3IUYHYI0 (POpMY MOMEPEUHOT0 CEYCHUS —
npodwmib. Katanor mpokaTHeIX MpoQuiieil Ha3pIBaIOT COPTAMEHTOM.

CopTaMeHT NPOKATHBIX CTAbHBIX MPOGUIIeH: a - KpyTibli; 6-
KBaJIPaTHBIN; 6 - TUIOCKUH; - IEPUOJNUECKOro npoduss, o - pedpuctoro npodus; e-
BOJIHUCTBIH; - YTOJIOK PaBHOOOKHIA; 3- YTOJIOK HEpaBHOOOKHIA; U- IIBEIJIEP; K- IBYTABP; JI- TaBP
CBapHOI1; M- MIOJIKpaHOBast 0ajKa; H- pesibcoBasi Oaka; 0- Oajika IS IAXTHOTO KPETUICHHS

e ST
1
f
!

——= () 000 e

Bunbl apmaTypHBIX U31eNUil: a - TOpsiueKaTaHHas CTepaHeBas apMatypa kiacca A-l; 6 -
ropsiuekaTaHHasl cTep;kHeBas nepuoandeckoro npoguis kinacca A-ll; 6 - To xe, knacca A-111; .
I'- XOJIOAHOCIUIIOIIEHHAs ¢ YEThIPEX CTOPOH; O - TO XK€, C IBYX CTOPOH; € — BUTasl.
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YepHbIe ITBeTHBIE
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Uyryu Crans AmroMuHAN Bponza

/CTAHK

Vrnepogucreie HuskonerupopasHEIe
HuzkoyriepoaucTeie HuzkonernpoBananie
(mo 0,25% yruepona) (mo 2,5% modaBok)
CpeaHeyriepo ucTeie CpenHenerupoBaHHEBIES

(0,25% - 0,6% yrueponaa) (2,5% - 10% nobdaBok)
BrICOKOYTIEpOIHCTHIS BricokonernpoBanHsie
(bonee 0,6% yrirepojia) (bomnee 10% noOGaBOK)

Anomunuesgvie cniassl

B uyncTomM BHIEe alIOMHHMI HPUMEHSAIOT PEIKO M3-3a MalloM MpPOYHOCTH. B
CTPOUTENBCTBE BCE IIHUPE HCIOJIB3YIOT ATIOMUHHUEBBIE CIUIaBbl. AJIFOMUHHUEBBIE CILIABbI
pa3neNsioT Ha IBE€ OCHOBHbBIE IPYMIIbL: JTUTEHHBIE U 00padaThIBa€Mbl€ MO IaBJICHUEM.

JluteiiHble CIUIaBbl B CTPOUTENBCTBE MPUMEHSIOT OTPAHMUYEHHO — TOJIBKO IS
U3rOTOBJIEHUS (PacOHHBIX OTIMBOK. [IpeacTraBuTenieM 3THUX CIUIABOB SBISETCS CUIYMUH
— CIUIaB alfOMUHUA ¢ KpeMHreM. O003HauaroT auteitHbie crutaBbl OykBamu AJl. [udpa
nociie OykB 0003HAYaeT YCIOBHBIN HOMEp cruiaBa, Hanpumep, AJI2, AJI3 u T.m.

CmnaBbl, 00pabaTbiBaeMbIe TaBJIeHUEM (ITPOKATKOM, KOBKOW, IITAMIIOBKOW), ACIISIT
Ha 2 rpymnimbl.

1. ledbopmupyembie O3 MOCIEAYIOIICH TEPMOOOPaOOTKH:

a)CIUIaBbl aIOMUHUS C MarHveMm, Hampumep, MarHanui. OOo3HaueHume —
Awmr3, AmrS, Amr6. [{udpa nokaseiBaeT coaepkanue Maraus B %o;

0) CIUJIaBBI AJIFOMUHMSI C Mapraniiem; o6o3Hauenne — AMil.

2.Jlebopmupyembie ¢ mocaeayromieit TepMooopaboTKOM:

a)CIUIaBbl ~ ATIOMUHUSL C MEJbl0, MarHueMm, KpeMHHEM U  MapraHiem:
aBuane — AB-T, AB-T1; G6ykBa T — o0o3Hagaer TepMUYECKOE YIPOUHEHUE;
(uuppa 1 oOo3HawaeT HCKyCCTBEHHOE crapeHue); mopamomuabl —  J[1-T,
J16-T, uudpa nocne 6ykssl [ 0003HaUaeT YCIOBHBIN HOMEp CILIaBa;

0) BBICOKOIIPOYHBIE CILJIaBbl ATIOMUHUSI C IIMHKOM, MarHueM, KpEeMHHEM U
mapraiueM — B92-T, B92-I u T.n. bykBa B o00o3Hauaer, 4TO cCIJIaB BBICOKO-

IPOYHBIN, U PHI 0003HAYAIOT YCIOBHBIM HOMEp CILIaBa.



JIOCTOMHCTBOM aJTFOMUHHMEBBIX CIIABOB SIBJIICTCS] BBICOKHI MPEIei MPOYHOCTH — JI0
500-700 MIIa, npu Manoii mioTHocTH — 2850 Kr/M3. BOJIBIIMHCTBO ATFOMMHHEBBIX

CIINTaBOB UMCIOT BBICOKYIO CTOMKOCTB K KOPPO3KUH, XOPOUIYIO JICKOPATUBHOCTD.

CoxpaHsI0T BBICOKYIO MTPOYHOCTH MPU HU3KHUX TeMIEparypax, He o0pa3yloT UCKP

npu yaape.
K HemocTaTkam aTFOMHHUEBBIX CIUIABOB CIIEIyeT OTHECTH: HU3KH MOYIb YIIPYTOCTH —

npuOIM3UTENBHO B 3 pa3a MEHbIE, YeM y CTajd, U BBICOKUN KOIPQUIMET TeMIepaTypHOTO
pacuupenusi, B 3 paza 00Jblle, YeM Y CTalH.

AJIJIIOMHWHEBBIE CIIJIABBI

JluTeiianie Oo6pabaTeIBacMEIe
JTaBIeHHEM
4 / \l
Cumyns (Al+S1) ABnanp JropamoMuHMi
(Al+2,6%Cu) (Al+5,5%Cu)

Cnocoost nogviuenus ClouUKoOCHMU MEMAN08 K 6030€iiCIEUI0 noacapa

ObecneunTh HEKOTOPOE MPOAJICHUE BPEMEHU COXPAHEHHS CBOMCTB METAJIJIOB B YCIIOBHSIX
noxapa (B cilyyasix, IJie 3T0 He00XO0AUMO M 3KOHOMHYECKH OMNPABIAHO) MOXKHO CIIEAYIOIUMHU
crioco0amu:
1)BbIOOpOM M3IENIUIT M3 METaIOB, Oojiee CTOMKMX K BO3JCHCTBHIO MOKapa. B 3ToMm ruiaHe
NPEINOYTEHUE OTAACTCS CTANIIM BMECTO aJIOMHUHHMEBBIX CIIABOB, IPUYEM HHU3KOJIETHPOBAHHBIM
CTaJIIM BMECTO YyriepoaucTsix. [Ipu BbIOOpe apMaTypHBIX H3JEIUN CIEAYeT HPEIlouecTh
apMarypy, He YIIPOUHEHHYIO HAKJIETIOM U TepMOOOpPabOTKOI;

ZS)CHGIII/IEUIBHLIM U3TOTOBJICHHEM METAJUIMYECKUX M3JCNNN, 00Jiee CTOMKHUX K HarpeBy (C y4eTom
uH(popManuu 1o 1. 1);

3)orHe3ammrol  MeTAUIOM3ACIUN  (KOHCTPYKIMH) TOCPEICTBOM HAHECCHHS  BHEIIHHX
TEIIOU30JISIIIUOHHBIX CIIOEB.

3AINMHATA METAJLTHYECKHX
KOHCTPYEITHH OT HATPEBAHHA

[osperras INoxparms
H3 TOESTR H3 METEHN COIEpEAITHE
METATION CeTOHOE acect

X x
Bemy e arme JamorHeHHE
IOEPEITHA KOHCTPYEIIHE
BOMOH




Tema: JPEBECHHA U EE I10/KAPHAA OIIACHOCTA. CIIOCOBbbI
OI'HE3AIIIUTBHI U OIIEHKA HX DOPEKTUHBHOCTH

duzuueckoe cmpoeHue apeeeClIHbl

Kopa

Ny6.
Kambun.
3abonoHb
Appo
CepguesuHa.

o Uk wnN e

Puc. 4.1 Crpoenue cTBONa Aepesa
DJeMeHTHBI cocTaB a0CONIOTHO cyXxol apeBecuHbl: 49-52% yraepoxaa, 43-45%
kuciopona, 6-6,3% Bomopoma, 0,1-0,6% azora, 0,3-1,6% MuUHEpaTbHBIX BEMIECTB.
CaexxecpyOsieHHast ApeBecruHa coaepKUT kpome Toro 60-100% BobI (MO OTHOLIEHUIO K
cyxoil macce).
BrnaxHocte npeBecunbl (B;) — cImocoOHOCTh JApeBECHHBI MOMIIONIATH BIArYy,
OKa3bIBA€T OYEHb OOJIBIIIOE BIMSHUE HA €€ KauyecTBO, a TaKXKe Ha JApPyTrue CBOMCTBA;

ompenensioT o Gpopmyie

, (4.2)

e me — Macca 00pasia 70 BhICYLINBAHUS;

m. - Macca o0pa3sla Mocje BHICYIINBAHMS 1O TOCTOSTHHOI'O 3HAYECHHUS.

Jlnst npeBecMHbl HOPMaIbHOM (CTaHAAPTHOM) CUYMTAIOT BIaXHOCTh 12%, u mnpu
ONpEJICICHNH MEXaHMYECKHX XapaKTePUCTHK JAPEBECHHBI pPe3yJbTaThl NPUBOJAT MAJIs

CPaBHCHHUA K ATOM BEJIUYHHE BJIAXKHOCTH.

3aeucumocmov 06vemnoil maccol om nopoovl Opesecunvl
O6bemMHas Macca JPeBECHHBI 3aBHCUT OT MOPOJIbI JPEBECUHBI U cOcTaBisieT 375-
700 xr/m3. O6BIMHO 0OBEMHYIO MAacCy IPUBOIAT K HOPMaIbHON 12%-HOM BIaXHOCTH
JIPEBECHUHBI.
[110THOCTB APEBECUHBI P, COCTABIAET B cpeareM 1500 kr/m3,
Tennodusnueckre cBOWCTBA IPEBECHHBI 3aBUCIT OT MOPOJIBI JepeBa, 00bEMHOM MacCHl,

BJIAXKHOCTH U TEMIICPATYPHI.

Tabmuma 4.1

No [Topona npeBecuHbI Bennunna 3
BJIArOCOACPKaAHUIKS I m
1. XBOWHBIC: TUCTBEHHUIIA, COCHA, 650




KeJIp, MIXTA, eJib 500

9 TBepaplie MUCTBEHHBIC: 1y0, Oepe3a, KIICH, SICEHb, 700
' OyK, aKanusi, Bsi3b

3. | Msrkue IMCTBEHHBIE: OCHHA, TOIOJIb, OJIbXa, JIUIIA 500

[IpoayKThl pa3ioxKEHHUS JPEBECUHBI

30-35% - yroms;
40-45% - >KUIKUI JUCTHIIAT,

15-20% - razooOpa3HbIe BEIIECTBA.

Ceolicmea, xapakmepusyiloujue nogedeHue dpesecuHbsl

[1PM BO3/JECTBHH TEILJIA
Koaddumment Koaddunment Koadduuuent iuneiinoro
TennonpoBOAHOCTM TENnA0eMKOCTH paclmnpeHuns

|

Ol 6etoHa = 1.. 1,4'10-5 K-l
A cranu = 1,1'10_5 K1
Ol gpeBecuHbl nonepek BOAOKOH = 3,5---6'10_5K_1

- Sp-1
Ol apesecunbi sgons sonokon = 0,3...0,6-10 K

A LPEeBeCcUHbl = 0,17 0,31 BT/M'K
A cram = 58 BT/M'K
A taxenoro 6etona = 1,44 BT/N\'H

v

C pgpesecuHbl = 2,51 ﬂ,)‘K/KI"K

Ccram= 0,42 ,D,H'(/KI"K

3asucumocmeo 8na20co0epxcaHus OpesecuHbl

om enaxcHocmu eo30yxa

30

25

20

15 —— — — —— — — —— —

Wp, %

10

> Puc. 4.2



3aBUCUMOCTb NPOYHOCTN ApPeBECUHbI OT Baarocogep>XaHuA
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BnaxHocTtb \W,%

rmrpockonmnyeckan MexaHn4yeckan

BNara Bara
Puc. 4.3

Iloseoenue opesecunvt npu Hazpesanuu,
8 YC/108UAX noMCapa

1. 110°C — HaunHaeTcsl pa3ioKEHHUE JPEBECHUHBI, COMPOBOXKIAIOIICECS BBIICICHUEM
JETY4HX BEIIECTB, YTO MOKHO OOHAPYKHUTH MO XapaKTEPHOMY 3araxy.

2. 110-150°C — mpoucXOaUT BBIJCICHUE HETOPIOYNX MPOIYKTOB pasiioKeHHs (Boaa -
H20, yrnexkucneiit raz3 — COz ), 4TO CONPOBOXKIAETCS HU3MEHEHHUEM I[BETHI
JIPEBECUHBI (OHA XKEITEET).

3. 150-200°C — npeBecuHa HayMHAET OOYIJIMBATHCS, MPHOOPETas KOPUUYHEBYIO
OKpacky. ['a3bl, BBIICNSAIONIUECS TPU ITOM, SIBJISIOTCS TOPIOYMMH U COCTOSIT B
OCHOBHOM u3 okucu yriepoma — CO, Bogopoga — Hz v mapoB opraHMYeCcKHX
BEIIIECTB.

4.  250-300°C — mpoucX0ouT BOCTNIAMEHEHNE TTPOIYKTOB PA3NIOKEHUS IPEBECUHBI.

HZ[GEUIBH&H CXEMa pa3IoKCHUA APCBCCUHDI: (CG H 1005) SN C02 + H 2() + C
n

3asucumocms Macco8oll CKOPOCmMuU 8bl2OPAHUSL OePEBSIHHBIX OPYCKO8

om nﬂomadu nonepevyHozco ceuerus

100
80
Ixlem 1,5%1,5¢cm
- j—
e -~ T 2N | ss
b X 2,5¢em
(O] 0 ////I/
"
20 // /l/
e 3x3cm
Y=

0 2 4 6 8 10 12 14 16 18

33aBMCUMMOCTb MacCOBOM CKOPOCTM BbIrOpaHMA APEBECUHbI OT 06bemHaii Macchbl



1. po=350 Kkr/m3; 2. po=540 kr/m3; 3. po=620 Kr/m>.

100

P
-

G,%

T, MHH

Puc. 4.5

[loxxapHyr0  ONACHOCTH  JPEBECHMHBI MOYKHO  OXapaKTEpHU30BaTh  CIECAYIOIIUMH
napamerpamu. TemmepaTypa BOCIUIAMEHEHHS MW CaMOBOCIUIAMEHEHHs JPEBECHHBI
coctaBisaoT 250 m 350°C coorBeTcTBEeHHO. JIMHENHAss CKOpPOCTh pPacIpOCTPAHEHUS
IUTAMEHHM T10 IOBEPXHOCTHU cocTasiseT 1-10 mm/c.

Jns apeBecuHBI MOKa3areslb TOKCUYHOCTH MPOAYKTOB TOPEHUS COCTABJSIET 35,5
r/Me. Tlo xnaccuduxaruu TOCT 12.1.044-89 npesecuHy cieayeT OTHOCHTH K TPYIIE
BBICOKOOMACHbIX MatepuasioB — T3. Tokcruueckoe nercTBHE NPOIYKTOB PA3JIOKECHUS U
TOpEHUsl APEBECHHBI B OCHOBHOM OOYCJIOBJIEHO BBICOKMM COJEP’KAaHUEM B HX COCTaBE
OKCHJIa yTIIepo/a.

Knaccugukanus mo TOKCHYHOCTH MPOAYKTOB FOPEHUs JPEBECHBIX MaTepUajIoB

npuBeeHbI B Ta0m. 4.2

Taomuna 4.2
Pesynvmamul ucneimanuii ha moxcuunocms
Brinenenue oviia
Marepuain TOKCHYHBIX BEIIICCTB Hews, T/M3 py 1o

(CO), M/ TOKCUYHOCTH
®anepa OCD 230 25,3 T3
JlpeBecrHa COCHBI 166,3 35,5 T3
JIpeBecHO-CTpyX)euHas
wmta (TOCT 10632-77) 108 49,0 T2

PaCCMOTpeHI/Ie MponueCCOB PA3JIOKCHUS, BOCINIAMCHCHUSA U TOPCHUA OPCBCCUHLI, a
TaK)Ke KOJIMYSCTBEHHBIX IOKa3aTesie HO)K&pHOfI OIMMaCHOCTH HCKOTOPBLIX BHIOB

APEBCCHBIX MATCPUAJIOB ITO3BOJIAIOT CACIATh BBIBO/ 00 UX BBICOKOM IIOXKApOOITaCHOCTHU.



Tema: INTACTMACCHI H HX T10’KAPHAA OITACHOCTb

[InactMacchl - 3TO KOMIIO3UIIMOHHBIE MAaTE€pPHAIbl, B KOTOPHIX B Ka4eCTBE
BSDKYIIETO BEIIECTBA UCITOJIB3YIOT TIOJTMMEPHBIC CMOJIBI.

[TomuMeps - BBICOKOMOJICKYJISIPHBIC XHMHUYECKUE COCAMHCHHS.

[To TPOWCXOXKIEHUIO CHIPhS TOJUMEPHI MOAPA3NEISAIOT HA TPHUPOJHEIE,
UCKYCCTBEHHBIC (MOAM(HUIIMPOBAHHBIC) M CHHTeTHUYeCKHEe. K MPUpPOMHBIM MOJUMEpam
OTHOCST OWTYMBI W TICKH, HATYpPaJbHBIH KaydyK; K HCKYCCTBEHHBIM - TIPOJYKTHI
MOIU(HUKAIIMU TEJUTIONO3bI, PACTUTEIBHBIX Macell, Ka3eruHa;, K CHHTETHUYECKUM -
noJrydaeMble (CHHTE3UPyeMbI€) MCKYCCTBEHHBIM ITyTeM (B TPUPOJIE 3TH BEIIECTBA HE
BCTPEYAIOTCS).

Texnuueckue npeumyuiecmea naACMMAce

CHU)KEHHE MACChI U TPYJTOEMKOCTH MU3TOTOBJICHHS CTPOUTENbHBIX KOHCTPYKIIHIA;

MOBBIIIEHUE  HMHJIYCTpUAIU3alMUd  CTPOUTEIBHOTO  TPOU3BOJACTBA M POCT
NPOU3BOJIUTENBHOCTU TPYAQ;

COKpAIllEHUE CPOKOB CTPOUTEIHCTBA;

COKpAIllEHHE PAacX0/ia YEPHBIX U I[BETHBIX METAJJIOB, [IEMEHTA U JPEBECUHBI.

Ionosrcumensnsle ceolicmea niacmmacc

BBICOKas yJeJbHasi TPOUYHOCTH;

BBICOKAsI TEXHOJIOTUYHOCTb;

XHUMHYECKasi CTOUKOCTB;

XOpOILIKE THIPO-3BYKO U TEIJIOU30JISIUOHHbIE CBOICTBA;

JIETKOCTh 00pabOTKH;

XOPOIIIUE TEKOPATUBHBIE KAUeCTBA;

CTOMKOCTbh K HU3KHM TeMIIEpaTypaM.

OmpuyamenvHble c80lCMEa NIACMMACC

MaJiblii MOJIYJIb YIIPYTOCTH;

OoJbLII0E TEMIIEPaTYPHOE PaCIIUPEHUE;

MOBBILLIEHHAS TIOJI3YYECTbh;

BBICOKAsl CKJIOHHOCTb K CTapEeHHUIO;

Mastasi TeTJIONPOBOTHOCTH;

BBICOKAs MOYXKapHAasi OMACHOCTb.

Cocmas nnacmmacc
Hanonnumenu  (céazyrwouwjue) - HanonHuTenb CIyXUT Ul yACLIEBIEHUS IJacTMacc,
yIy4IIeHUs UX (PU3UKO-MEXaHMYECKIX CBONCTB.
Ilonumepoi o0nanaroT Mayod IIOTHOCTHIO. Kak mpaBuiio, moaumepu3anu-OHHbIE
MoJIMMEphl  00NIaal0T  MEHBIIEH  IUIOTHOCTBIO W TPOYHOCTBIO, YeM  MOJIU-
KOHJICHCAIIMOHHBIE, OJTHAKO OHU 00JIee IITACTUYHBI.
[Tonumepsl  00JamarOT  BBICOKOM  MEXaHMYECKOW  NPOYHOCTHIO;  BPEMEHHOE
compoTuBlieHHe pacTshkeHuto - 10 100 MIla, cxatuto - no 600 MIla, uzrudy - no 140
MIla TemmoctolikocTh monmumepoB coctaisieT 40 -140°C.  monmuTeTpadTOPITHIICH U
KPEMHUHOpPTraHNYECKHE TIOJIUMEPHI, TEIJIOCTOUKOCTh KOTOPBIX JOCTUTAET
cooTBeTcTBeHHO 250 1 550°C.
Kpacumenu (nurMeHThI) BBOAST B IUIACTMACCHI JUISl TIPUIAHUS JCKOPATUBHBIX
KauecCTB.
Cnocoowvt noayuenus noaumepos

Honumepuzayusn - Tlpouecc coequHEeHUsT MOHOMEPOB MEKIy coOoi 6e3 o0pazoBaHus
MOOOYHBIX MPOJYKTOB:
- MIOJTMATUJICH;



- MOJIMBUHWIXJIOPU/T;
- OJUCTUPOIL.
Honuxonoencayusa - llpoluiecc XUMUUECKOTO B3aMMOJICUCTBUS IBYX M O0Jiee BEIIECTB
¢ oOpa3oBaHHEM TOJIMMEPOB U OJTHOBPEMEHHBIM BBIJICTICHUEM HU3KOMOJICKYIISIPHOTO
BelllecTBa (BOJIa, aMUaK U JIp.):
- penondopmanbaeruAHBIE  CMOJIBL;
- MOYEBHHO(POPMAJTbICTUIHBIC CMOJIBI;
- DIIOKCHUIHBIE CMOJIBL.
Ceoilicmea nonumepos
Tepmonnacmuunvie (mepmonnacmsl) K HUAM OTHOCATCS B  OCHOBHOM

MOJIMMEPHU3aALMOHHBIE TOJIUMEPHI TepMomuacTuyHbIE TOTUMEPHI CIIOCOOHBI
00paTUMO pa3MsATr4aThCs, MIABUTHCS U 3aTBEPAEBATh MPU COOTBETCTBYIOLIEM U3MEHEHUH
TEMIIEPaTypHl.

Tepmopeaxmuenvle (peakmonnacmut) K HHUM OTHOCATCS B OCHOBHOM

MOJIMKOH/ICHCAIIMOHHBIE TOJMUMEpPhl TepMOpeakTUBHBIE MOJUMEPHl O00pa3yloTCs MpHU
MOBBIIIICHHOW TeMIEepaType U COXPAHSIOT CBOIO CTPYKTYPY M TBEPAOE COCTOSIHUE TMPHU
MOCJICYIONIEM ITOBTOPHOM HarpeBaHWHW BIUIOTH JO TEMIIEpaTyphl pasioxeHus. Kak
MpaBUI0, TEPMOPECAKTHBHBIC TIOJUMEPHl HMEIOT TPOCTPAHCTBEHHYI CETYATYIO
CTPYKTYpPY, 00ECIIEUNBAIONIYI0 UM HEOOPATUMYIO TEPMOCTOUKOCTD.
Ilpumenenue nnacmmacc 6 cmpoumenbcmee
KoHcTpyKIIMOHHBIE, KOHCTPYKTUBHO-OTACIOYHBIE, OTICIOYHBIE, KPOBEIbHBIC,
OcTtexkiienue, MTOKPBITHE I10JIOB, MMOTOHAXKHEIE HW3JICIINA, IUICHKHU
TEIION3OJIAIIMOHHBIC, CAHTCXHHYCCKHUE W3JICIHS.
Cnocoo6vl nepepadomKu naacmuyecKux macc
JUTHE TIOJT JIaBJICHHEM (MH)KCKIIHS );
HEIpepbIBHOE MPOGUIBHOE BHIaBIUBAHHUE;
dbopMoBaHUE TIO1 IaBIICHHEM B TIpecc ¢opmax;
BaJIbIICBaHUE U KaJlaHJIPUPOBaHUE.

Iloscapnas onacnocme nracmmacc
MHTEHCUBHOE CHM)KEHUE MTPOYHOCTHU MIPU HAIPEBAaHUU, HU3KAs KPUTHUECKAsl TEMIIepaTypa
(tp=40...60°C)
BBICOKasi TOKCUYHOCTH T2-4

BBICOKass CKOPOCTh PacIpOCTpPaHEHUs MJJaMEHU 3aBHCUT OT BHJA Marepuana,
OpUEHTAIIMU B MPOCTPAHCTBE (I10JI, CTEHA, MOTOJIOK), MaTepraia OCHOBaHUS (ITOAJIOKKH).
Haubonee cymiecTBeHHOE BIMSHHE HA CHOCOOHOCTH PACHPOCTPAHCHHs IUIAMEHHU TIO
MOBEPXHOCTHU MATEPUAJIOB OKa3bIBAET BEIMUYMHA TEIIJIOBOTO BO3/ICHCTBUSI.

® BBICOKAs XUMUYECKAsl arPECCUBHOCTH MPOYKTOB Pa3IOKEHUS

® pacTpeCKUBaHUE KaIUIEBbIJCICHHUE

® UVHTEHCUMBHOE HapacTaHHUE TEMIIEPATYpPhI NIPHU MOXKape

Cnocoobl cCHUICEHUA NOHCAPHOU ORACHOCHU ROJTUMEPHBIX
cmpoumenvhvlx mamepuanog (IICM)

1. BBeaeHUEM MHEPTHBIX HAIMlOJHUTENCH;

2. BBEJCHHEM aHTHIHPEHOB;

3. HaHeCEHHEeM OTHE3ALIUTHBIX MOKPHITUH.

Beeoenue Hanonnumeneti - HanomHuTenw HCMHOAB3YIOT JUIsl  TOJy4YEHUS
MaTepUaIoB C 3aJlaHHBIMA CBOMCTBAMHU M Ul CHH)KECHMS UX CTOMMOCTH. MHHEpaJIbHbIE



HAIOJTHUTENH TaKKe CHIUKAIOT COJIEPKAHUE FOPIOUYMX KOMIIOHEHTOB, BIMSIIOT Ha MPOIIECC
MMPOJIK3a MOJUMEPOB U U3MEHSIOT YCIOBUS TEIUIO- U MaccooOMeHa P TOPEeHUH.
Beeoenue ammunupenog - AHTUNHMPEHBI JENSAT Ha JBa Kiacca: MEXaHUYECKU
COBMEIIAIOIINECS C TMOJUMEpaMH U 00pa3ylolre ¢ HUMH OJHOPOJIHYIO CMECh, U
PEaKLMOHHOCIIOCOOHBIE COEAMHEHMs], BKIIOYaromMecs (B IpoLecce CHUHTE3a WIH
nepepabOoTKH MOTUMEPHBIX MaTEPHAIIOB) B MOJIEKYJISIPHYIO CTPYKTYPY MOJIUMEpA.
K MHEpTHBIM aHTUNUPEHaM OTHOCATCS CIEIYIOIINE TPYNIbl. HEOPTaHUYECKUe

BCIICCTBA, HU3KOMOJICKYJIAPHBIC TaIOMAOCOACPKAIIUC OPTaHNYCCKHUEC COCAMHCHUA
AIIUKIINYCCKOI'O NN ApoOMaTHUICCKOTO CTPOCHMNA, HU3KOMOJICKYJIAPHBIC
@OC@OpOpFaHI/I"IeCKI/Ie COCIMHCHMUA, BBICOKOMOJICKYJIAPHBIC rajaouna- u

dbocdopocoaepkaiie cCoeJUHEHNs, OpTaHUYECKHUE a30TOCOIEPKaIIIe BEIIEeCTBA.

K peakiiMoOHHOCTIOCOOHBIM aHTUIUPEHAM OTHOCSTCS HHU3KO- M BBICOKO-
MOJIEKYJISIPHBIE COEIMHEHUS, KOTOPhIE COAEp AT HapsAy C IJIaMsATracsIUMH TpyHnamMu
aTOMOB Pa3IMuHbIe (PYHKIIMOHAIBHBIE TPYIIIbI, CIIOCOOHBIE K PEAKIUSIM MOJIMMEPU3ALINH,
MOJIMKOHACHCAIIMK W TOJIMIPUCOCTUHEHUS]  (HEHACBHIIICHHbIE  JBOMHBIC  CBSI3H,
TUAPOKCIIbHBIC, KApOOKCHIIbHBIC, N301IMAaHATHBIE TPYTIIIHI).

Ocneszawumnole NOKpvlmMus - HAHOCUMBIE Ha MOJIMMEPHbIE MATEPUAIIbI, UMEIOT B
HACTOSIIIee BPEMSI OTpaHMYECHHOE MPUMEHEHUE.

[IpuHIIMNIMATIBHO HOBBIM HAIMPABICHHEM CO3JaHUS TMOJUMEPHBIX MaTepHUayioB
MOHIKEHHON TOPIOYECTH SABIIAETCS CHUHTE3 MOJIMMEPOB C MUHUMAIBHBIM COJIEp)KaHHEM
OpraHMYeCKOW YacTh, a TakKkKe TEPMOCTOMKHX TIOJIMUMEPOB, BBIICISAIOMUX MPH
Pa30oKEHUU HETOPIOYHME U HETOKCUYHBIC JIETYUYHE MPOAYKTHI.

Homenknamypa Heo0X00umslx noKazameJeil NOHCAPHOI ONACHOCHU
cmpoumensvhovix mamepuanos (1abn.5.1., HIIb 244-97 «Matepuansl CTpOUTETBHBIE.
JlekopaTUBHO-OTACIOYHBIE U OOJIMIIOBOYHBIE. MaTepualibl )15l TOKPBITUS TTOJIOB.
KpoBenbHblie, THAPOU3OISIUOHHBIE U TETUIOU30JIAIIMOHHBIE MaTepualbl. [lokazarenu
MOKapHOU OTTACHOCTHY)

Ta61.5.1
CrpoutenbHbIi Marepuan [Tokazarenb noxapHON 0NacCHOCTH
I'pynna I'pynna I'pynna Koadpdu- [okazarens
TOPIOYECTH pacnpoct- BOCILIA- LHUEHT TOKCHY-HOCTH
paHeHus MeHsle- JIIMOO0- MPOAYKTOB
IJIaMEHU MOCTH pa3oBaHus TOPEHUs!
Otnenounsle W OOJIMIIOBOYHBIE
MaTepHabl + - + + +
Matepuans! i HOKPBITUS II0JIOB + + + + +
KoBpoBBIe TOKPHITHS ITOJIOB - + + + +
KpoBenpHbIe MaTepHaIbl + + + - -
I'mapounsonsnuoHHbIe u
Napou30IAIIMOHHBIC  MaTepHalibl + - + - -
TosuHou 6onee 0,2 cm*
Tennon3onsMoOHHbIE MaTEpUAIbI + - + + -

* Ilpy npuUMEHEHMH THAPOU3OJSILMOHHBIX MaTepHaioB JIsi MOBEPXHOCTHBIX CIIOEB
KpPOBENb IMOKAa3aTeid MX TMOXKapHOH OMAacHOCTU CJIEeAyeT OIpeneisTh Mo rpade
«KPOBEJIbHBIE MATEPUAJIBIY.



Tema: II1YTH COBEPILIIEHCTBOBAHUA HOPMHPOBAHUA
I10KAPOBE3OIIACHOI' O IIPUMEHEHHUA MATEPHAJIOB B CTPOUTE/IBCTBE

[MaBHBI TPHUHIUI TPOTHBOIIOKAPHOTO HOPMHUPOBAHUS MPHU3BIBAET 00ECIEUNUTh 0€30MacHOCTh
JFO/IeH B cilydae BOZHUKHOBEHUS TI0YkKapa U CBECTH K MUHIUMYMY MaTepHaIbHbIN yIepo.
Hopmuposanue cmpoumensnvix mamepuanos no CHull 21-02-85
(OCHOBaHO Ha TOPIOYECTH MATEPUATIOB)

ycioBHe 0€30MMacHOCTH

roprodects Qakt. (I'y) < roprogectu Tpeb. (I'yp)

[ yautbiaer Tpebyemyto cTeneHp 'y yeranasimuaercs 1o cr. COB

orHecTorKocTH (Orp) U MECTO MPUMEHEHHS 382-76 1 cr. COB 2437-80
MaTtepuaia
HE YVUUTBIBAET

Buag u  BelMYHHY NOKApPHOH IloBenenune marepuaJia B yCJIOBHSAX PeaIbHOIO
HATPY3KH; noxapa;
Bo3MOXHBII TeMIlepaTypHBIA pPEXUM Crioco0HOCTh MaTepuaia paclpoCTPAHATh TIAMS
nokapa IO TOBEPXHOCTH;

JpIMOOOPa3yIONIyI0 CIIOCOOHOCT;

TOKCHUYHOCTB.

Hopmuposanue cmpoumensnvix mamepuanosé no CHull 21-01-97"

Y4uTBIBaEeT:
['oproyecTs; BOCIIIaMEHSIEMOCTh; PACIPOCTPAHEHHE TUIAMEHH 10 MOBEPXHOCTH;
JTBIMOOOPA3yIOIIYIO0 CIOCOOHOCTh; TOKCHYHOCTb.

YCJIOBUE BE3OITACHOCTMU:
1—‘(1)4 < er.
BQ) < BTp.
PHQ) < PHTp.

Hlb- = HTP.

qu < Trp4

Td). < TTD.
I, Bip,, PIlip, dip,, Tap. yUuTBIBaOT I'y. (TOCT 30244-94)
CTENEHb  OrHECTOMKOCTH,  KJIacce By. (FOCT 30402-96)
KOHCTPYKTHUBHOM © u PII;,. (FOCT 30444-97)

Ty (TOCT 12.1.044 -89)
Te. (TOCT 12.1.044 -89)

(yHKIIOHATBHOM MOKApHOH

omacHocty (D) 3manns

I' — roprouects; B — Bocninamensiemocts; PII — pacnipocTpanenue niamenu;
J — neimoo0Opa3yrorias CmocoOOHOCTh; T — TOKCHYHOCT.



Hepcnel(muebl RPOMUBONONHCAPHO2O0 HOPMUPOBAHUA
1. OcHOBHOM OCJIbIO IMPOTHUBOIIOXKAPHOTO HOPMHUPOBAHUA U, CJICOAOBATCIbHO,

OCHOBOIIOJIararomuM IMPUHOUIIOM ABJISACTCA obecrnieueHre OE30IaCHOCTH JIroaeu

IIpH TTOXKape

2. HopmmpoBanme npeamnonaraeT JOCTHKEHHE CICTYIOMNX HEeTeH:

e 00UTbCA MpU COOJIIOJIEHUHM TPeOYEeMOIo YPOBHS MOKapHOW Oe30MacHOCTH
MaKCUMAaJIbHOW SKOHOMHUH B CTPOUTEIHCTBE;

e o0ecneunTh MPOIECC TMPOCKTHPOBAHHUSA, IPH KOTOPOM MPOEKTUPOBIIUKY
NPEIOCTABISIETCS]  BO3MOXKHOCTh  IIMPOKOTO  BbIOOpa  albTEPHATUBHBIX
pELIEHNI;

® [IOJIYYUTh BO3MOXXHOCTb TPOBOJUTH KOJIMYECTBEHHBIM aHAIMU3 MOKApHOH
0€30MacHOCTH OOBEKTOB.

T.e. Ofe3onmacuTh KOHCTPYKUHM M KOHCTPYKTHBHYK CXeMy 3[1aHHS B

HeJIOM B Cjay4dae€ mnmozkapa.

| Pa3euTHe noxapa | | ELEVENTER (W] | |06nacrb NPMMEHBHWA MaTepKUana

4' CnacHble Ans noged cmyau.ml—
I I

Ycnosus noxapobesonacHoro Kpurepyu noxapobesonacHore
npuMeHeHwa CM NpYMeHeHWA MaTeprana

[ |

|Tpeﬁyeman noxapHan GezonacHocTs CM |

Puc. 6.1 CtpykrypHas cxema omnpenesieHus TpeOyeMoi moxkapHOiH 6e30MacHOCTH
cTpouTeNbHBIX MaTepuanos (CM)
B cooTBeTCTBUU CO CTAaHAAPTOM CUCTEMA MPOTUBOIIOKAPHOM 3AIIUTHI JOJHKHA
00naaTh TaKMM yPOBHEM, IIPU KOTOPOM B 3[IaHUH OOecTieunBaeTcs Tpedyemas
0€301acHOCTb JIFOJICH TIPH TI0Kape, T.€. BHIMOJTHSIECTCS YCIOBHE
,(6.1)
rae P,, P¢g - cOOTBETCTBEHHO HOpPMAaTUBHAs W (akThyeckas (pacyeTHasl) BEpOSITHOCTU
Bo3aercTeusg OPII B rog Ha OJHOTO YeIOBEKA.
OO0ecrieueHre MOXKapHOM OE30MacCHOCTH 3JaHUS OCHOBAaHO HAa PacCMOTPEHUHU
CUCTEMBI «3/IaHHE-TI0XKAP-YEIIOBEK», KpUuTeprueM d(H(PEKTUBHOCTH KOTOPOU SIBISICTCSI

YPOBEHb 0€30MACHOCTH JIOAEH B 3JaHUM IIPU MOXKAPE.

KpI/ITepI/ISIMI/I HO)I(ap06€30HaCHOFO NPpUMCHCHHA MATCPHUAJIOB B 3AaHUU MOTYT

ABJATHCS CHEAYIOLINE:

NpUMEHEHHE CTpOoUTeNbHBIX MaTepuaioB (CM) He HOMKHO MPUBOIUTH K 0JI0-

KHPOBAHUIO 3BaKyallun J'IIO)IGﬁ W3 3JaHus IPH T10KapPE;



(TICM -

OPOCTPAHCHHUIO OTHS TI0 3/IaHUI0, YTO MOXKET CTaTh NPUYUHOW THOENTW IIFOJICH,

NOJIMMEPHBIA  CTpolMaTepuan) HE JIOJDKEH NPUBOJUTH K pac-

CBOEBPEMEHHO HE IBAKYMPOBABIIMXCS [P MOKAPE.
B cooTBeTcTBUM € 3TUMHU KPUTEPUSMU YCIOBHS O€30MacCHOCTH MPUMEHEHUS
(IICM) umeroT crenyromuil BUI:
T = K1,
Ton. 2 KgTpn(6.2)
rae 76, , Tp, - COOTBETCTBEHHO, BpEMsI OT Hadalla pa3BUTHUS MOXkKapa A0 OJOKUPOBAHUS
ABAKyallUM W pACOPOCTPAHEHHUsS] OTHS IO OTAEJIKE B 3MaHUU, MUH; T , Tmn -

COOTBCTCTBCHHO, BpCMA OT Ha4daJia Pa3BUTHUA IOXKapa 10 3aBCPIICHUA

IBaKyallUu U CTIaCaHUs JIOJIeH MOXKapHBIMU MOJApa3AeNeHUsIMU, MUH; K5 - KOO OUIIMEHT
0€30I1aCHOCTH.

[Tpu noape B 31aHNH, HE3aBUCUMO OT MECTa €ro BO3SHUKHOBEHUS, dBAKYyAIIHs JIIOAEH MO
oTHouieHuto Kk Mecty (IICM) MokeT MPOXOAUTH MO CAEAYIOIIUM TPEM BapHUAHTAM:

1) sBaKyanusi IpoxXoauT yepe3 nomenienus, rae npuMmenen (IICM);

2) sBaKyalus NpoXoJIUT Yepe3 MOMEIICHHs], KOHCTPYKTUBHO CBSI3AHHBIE C IEPBBIMU;

3) 3BaKkyauus JHOJEi MPOXOAUT MO HAPYKHBIM MOKAPHBIM JIECTHULIAM WJIM UX CIIaCaHUE
OCYIIECTBIISIETCS MTOKAPHBIMU MOAPA3ACTICHUSMU.

B cBs3u ¢ 3TUM nIpenenabHo AOMycTUMAas MOXKapHas OMacHOCTh OT/AEIOYHOTO MaTepHana
(IICM) pomxHa ycTaHaBIMBATHCS C YYETOM BCEX BO3MOXKHBIX JIs JIFOJEH CHUTYyaIruil
(Tabm. 6.1).

Tabn. 6.1
Mecto ®DaxTopsl 00pa30BaHMUs OMACHBIX CHUTYalui
NpHUMeHeHH "
s [ICM B brokupoBaHue 3BaKyalnu IO U3
3qampm  |TOMCILICHU| JPYTHUX MOMEIICHUH | MOMENIeHUI
s oyara |MOMeLEeHUI JIpYTrux cMexHbIX |Pacnpoctpanenue
roXkapa |3Taxa aTaxei CeKIui IJIAMEHU
noxapa 3JIAHHS
oOpa3oBaHue | 00pa3oBaHHE | 00pa3OBaHHE
Momemenme | BOCIaMe- OO®Il B OO®II B O®OII B cuc- | B cMexHOE TOMe-
IMEHNE | penne |oObeme o0beme TeME BECTH- HIEHUE
KOpHIopa KOpHAOpa Orosst
Kopupnop Bocnnamenenne CM 10 9TAXY
Jlectnu4na Bocmiamenenne CM 10 3Ta)xkam
1 KJ1eTKa CeKIUHN
BecTnoouan Bocnnamenenne CM 110 3aHHIO

OO61mas CTpyKTypHO-JTOTHYECKasi MOJIETh HOPMUPOBAHUS MIPEACIIBHO JOIMYCTUMOM MOKapOOTTaCHOCTH
MPUMEHEHUS OTIEIIOK JIJIsl KOPHIOPOB 3IaHUI TOCTUHUII IIPEICTABIICHA Ha pHC. 6.2




MoxapocbesonacHoe nprmMeHeHne NCM

Kputepui noxapobeicnacHoro npymeHerna NCM

| |
MpumeHeHve MNMCM He ACNXKHO NPUBOAWTL MpumMeHeHre MNCM He AoMXHE NPUBOLNTL
K 6J'IOKI.4pOBaHMIO 2BaKyal ﬂl(),[l.eﬁ K pacnpocTpaHeH i NQXapa no 3aaHu

| OnacHble ans nioaei cATyaurk npw noxape |

/

BNokMpoBaHUWe 3saKyalLm
TIAENA C 3TaxXa noxapa

Enompoaa HWe 3Bakyalnn
MIOJERA € APYIvX ITaXEN 38aHNS

Bospencreie Q@M Ha Niofen,
KOTOPbIE HE 3BAKYMPOBAIMCE U3 30aHWA

|ch05mn noxapobe3onacHoro NpyUMeHeH I'ICIVIl

MpenoTepalleHre socnnamMeraHua NCM
A0 3aBepllieHns 3BaKyaL M J'IIO,IZLEI;I c
OPYrvX 3Taxed 30aHKA

MpenoTRpalweHre BocnnameHeH1s NCM
010 33BepLUEHISA 3BaKYaLUK Niofeid
C 3Taxa noxapa

MpenoTepalleHe pacnpocTpaHeHnA
OTHA B 34aHKK no MNCM

Hopmupyemble nokasaTteny noxapHok onacHoctv NMCM

MakcrmanbHas NNOTHOCTE NajaloLerc
TENNOBOrO NOTOKA, NPY KOTOPOM
[1CM He He BOCNnaMeHseTeA

Mokaszatens TOKCMMHOCTY NPOdYKTOB
ropeHus, ko3dhULMeHT ALIMOcOpasoBaH A
HW3LLASA TEMNOTa CropaHUA

MWHMManbHasa NAOTHOCTL nagalowero
TENNOBOrO NOTOKa, NpK KOTCPOM OTAENKa
PAcnpOCTPAHAET NNamMA MO NOBEPXHOCTA

Puc. 6.2 O6uias CTpyKTypHO-JIOTHYECKasi MOJIENIb HOPMUPOBAHUS MPEAETBHO TOMYCTHMOM MOKAPOOIIaCHOCTH

I[TOJJMMMEPHBIE OTJEJIKHM CTE

IIpHHEIHIE HOPMHPOBAHHA

l'[pe:oraps;'m'rb O6ecneTHTs
pacmpocTpaHeHHe Dez0MacHOCTE
Mo&apa [0 3AAHHI0 mogeft
H OTPaHHTHTE VIOEPO

KauecTeeHHEIE KPHTEPHH HOPMHEPOEAHHA

Bocnnamenenne u
pacmpocTpaHeHHE
OTHA MPeJOTEPAINACTCA

Bo3HHKHOBSHHE
EPHTHICCHKHX 1T
MHofeH CHTYaIHH

HCEITIOTacTCA

VeIoEHA JOTYCTHMOIO IPHMEHE

Hey 2(He ),
Dy <(D;"),,

max

g D max
(_gxp > Qh_o qnp > q."i\f

(HET

IIPHMEHEHHE HE JOIMyCKASTCH

IIPHMEHEHHE TOMTYCKASTCA

8

U

Bociutamenenue 110C;

05

Kp
pacnpocTpaHeHUE MIAMEHH;

KPpUTHYCCKAsA IIJIOTHOCTH TCIJIOBOI'O IIOTOKaA, IIpU KOTOpOfI IMPOUCXOAUT

KpUTHUYCCKasA IUIOTHOCTH TCILUIOBOTO IIOTOKA, HaKJIaAbIBAIOMIAsA OrpaHUYCHUSA Ha



max
qh,o - MaKCHUMaJIbHO€ 3HAY€HHE TEIUIOBOrO IOTOKA II0 OTHOCHUTEIBHOM BBICOTE HamOoOIIee

M10’KapOONaCHOI0 YYacTKa CTEHbI KOPUA0pa (HYJIEBOIO y4acTKa);

max
qh’| - MAKCUMAJIbHOC 3HAYCHUC TCIIJIOBOI'O ITOTOKA ITPH MOKAPC IO BBICOTC U JJIMHE KOPUIA0PA,

H CLg, - IOKa3aTellb TOKCUYHOCTH;
20,
D - kosdduimenT 1IM00OPA30BAHMNS;

p
QH - HU31Iadg TCIJIOTa CropaHus.

Imanwt nopmuposanus IICM
1. Onpenensercs MakCUMalbHBIA TEMIIEPATYPHBIA peXUM (YCTaHABIMBAIOT PACcCUETHBIM
IyTeM WUJIM NIPH IPOBEACHUH 3KCIIEPUMEHTAIBHBIX UCCIIE0OBAaHU).
2. PaccmatpuBaeTcs mpoiiecc 3BaKyaiuu (B HanOosiee HeOIaronpusiTHBIX CUTYAIHsX ).
3. YcranaBinuBaroTcs TpeOoBaHus noxapHoi 6e3onacHocTd kK [ICM (BocmiaMeHseMOCTb,
JIEIMOOOpa3yromas CrloCOOHOCTh, TOKCUYHOCTb, PACHIPECIICHIE IO TOBEPXHOCTH).

METOJIMKA HOPMHUPOBAHMSA I10 CHulI 21-01-97*

Crtenens orgecTofi- Knace xoncTpyE- Knace dvaxamo-
KOCTH 3aHHA THEHOH IOXap- HATBHOH NO&Aap-
HOH OmacHOCTH HOH OIAcHOCTH
3TAHHA 3AHHT

VCTAHABIIMBAIOT MECTO IIPUMEHEHIA MATEPHATIA:

BecTHOMOMI, TecTHHTI- O0mHe KOPHIOPEL, XOLIEL, doifie
HEIE KIeTKH, TH)TOBRIE
XOJLIBI

r

YCTAHABIIMBAIOT HA3SHAYEHHME MATEPHATA:

:)T,Z[E'J'[E.a CTEH. IOTOJNKOE. 3alIOIHEHHE IPIBSCHBIX IMMIOTONKOE, IOKPBITHE IIONA.
{APKACH! MIOJECCHBIX MMOTOROR.

y
OITPEJEIAOT TPEEYEMEIE (. 6.25 CHulla) B PAKTHUYECKHE ITOKAPO-
TEXHHMYECKHE XAPAKTEPHCTHEH
(B COOTBETCTBHH C TPEROBAHMAMI I'OCTor)

IMPOBEPAKOT YVCIIOBHA BE3OITACHOCTH



Tema: OBIIUE CBEJEHUSI Ob OBBEMHO-IIJIAHUPOBOYHbIX U
KOHCTPYKTHUBHBIX PEHIEHUSX 3JAHAN 1 COOPYKEHUI

O6'beMHO-HJIaHI/IpOBO‘~IHBIM PCIICHUCM 31aHUA HAa3bIBACTCs OGT:GI[I/IHCHI/IC HOMGH_ICHI/Iﬁ

N30paHHBIX pa3MepoB U (GOPMBI B €AUHYIO KOMITO3UIIUIO

KJIACCH®HKALIHA 3/AHHH
RO HA3HAUYCHUIO

I'paxxnanckue [TIpoMbllIEHHBIE CenbCKOX03MCTBEHHBIC

Kitere OO1IECTBEHHBIE

no ImaycHocmu
Maitostaxxubie Cpenneit 3TaxHOCTH BricoTHbIE

10 5 araxei (5...12 sTaxeit) 6onee 12 staxei
NnO KOHCMPYKUUU CINEeH

MenkoaeMeHTHbIe (M3 KHpIHYa, KePaMHYECKOT0 KaMHsI MEJIKUX OJIOKOB H JIp.)
KpynHoanemeHTHbIE (M3 KPYIHBIX 0JIOKOB, TaHENeH, 00bEMHBIX OJIOKOB).

no cnocody 8036e0eHUSA

[TonmHOoCOOpHBIE Heunnyctpuanbusie
NnO CMENeHU __ 001208€4HOCHU

[TepBas (bonee 100 ner ), Btopas 50...100 mer, Tperps20...50 ner, Yersepras o 20 net

NnO NOXHCApHOU _0e30nacHocmu
10 CTEIEHIM 10 (QPYHKIIMOHAIEHON 110 KOHCTPYKTUBHOM
OTHECTOMKOCTH II0’KApHOM OIACHOCTHU IIO’KapHOM ONACHOCTH

nO K1accam 30aHuil

1 ximacc — KPYIIHBIC O6H.[€CTBCHHBI€ W IPOMBIIIJICHHBIC 3a/IaHUS

2 xJjacc — HeOOoIbIIINe IMPOMBIIIJICHHBIC U O6IJ.I€CTBCHHBI€ 3JaHus, KUIBIC 1OMa 10 9 sraxei

3 KJ1acc — KUJIBIE IOMa 10 S5 dTaXXen

4 xJjacc — BpeMEHHbBIC 3/TaHH

el AN

OCHOBHBIE TPEGOBAHHUA K 3/JAHUAM
OyHKIHOHATbHBIE.
Texaudeckne.
[IpoTuBOMOXKapHBIE.
DcTeTudecKue.

KOHCTPYKTHBHBIE PEIIIEHHUA 3JAHHH
3aBUCHT:

Om cmpoumenwvnoii cucmemul 30anun. Matepuan BEpTUKAIBHBIX HECYIIUX KOHCTPYKLUN
Y TEXHOJIOTHUSI BO3BEJCHUS.

Om Koncmpykmuenou cucmemsl 30anus. (B mpoiecce CTpOUTENbCTBA U KCILTyaTal[K
3/laHUE KCIMBIThIBAET Ha ceOe JeiicTBHE MHOTOYMCIEHHBIX Harpy3okK, OTJIMYAIOUIUXCS IO
BEJIMYMHE, HAINIPABJICHUIO, XapaKTepy ACHCTBUA U MecTy npuioxeHus. KoHcTpykuuu, yda-
CTBYIOIIIME B BOCIPUATHH HArpy30K, HA3bIBAIOT HeCcymuMH. K BEepTUKAIBbHBIM HECYIIUM
KOHCTPYKIIUSIM OTHOCATCS (DYH/IaMEHTBI, CTEHBI, OT/IEIbHBIE OTOPHI, & K TOPH3OHTATBHBIM —
NepeKpbITUs U ToKpbiTHE. Pa3memiasch B oObeMme 374aHMSI B ONPEAECIEHHOM COYETaHUU,
HECyIllie KOHCTPYKIIMU 00pa3yroT MPOCTPAHCTBEHHYIO CHUCTEMY, CIOCOOHYIO BOCTIPUHMMATh



BCE JCHCTBYIOLIME Ha 3JaHHWE CUJIOBBIE HAarpy3KH W BO3JCHCTBUS U 00ECHEUMBaTH €ro
IPOYHOCTb, )KECTKOCTh ¥ YCTOHYHBOCTB)

Om KoncmpykmueHnoit cxemwl 30anua. (B mpenenax OZHOW KOHCTPYKTUBHOM CHCTEMBI
IIPOCTPAHCTBEHHOE IOJIOXKCHUE BEPTHKAIBHBIX HECYIIUX KOHCTPYKLUN MOXKET MEHATHCA.
BapuaHT KOHCTpYKTMBHOM CHCTEMBI II0 IPU3HAKY pPa3MELIEHU B IIPOCTPAHCTBE
(MPOJOABHOIO, MONEPEYHOr0, MEPEKPECTHOT0) BEPTUKAIBHBIX HECYLIMX KOHCTPYKLHMN Ha-
3bIBAETCSI KOHCTPYKTUBHOM CXEMOM 3/1aHus).

Cmpoumenvnasa cucmema 30anus
OTpeeIsaeTCs:

MartepuanioM BepTUKAIBHBIX HECYIUX KOHCTPYKITUH:
- JIEpEBO;
- KAMEHb;
- OCTOH.

TexHonorve Bo3BeICHUA:

- MOHOJIMTHBIN O€TOH;
- COOPHO-MOHOJIUTHBIN OCTOH;
- MOJTHOCOOPHBII OETOH.

1.

1.
2.
3.
4.

Koncmpykmuenwvie cucmemul 30anuii:

Kapkachnas. Kapkacuas KOHCmpyKmugHasi cucmema si8/s1emcst OCHOBHOU 8 NPOeKmupo8aHuu
NPOU3B00CMEECHHBIX U CEIbCKOXO3AUCMBEEHHbIX 30AHUL, A MAKHCE 00UEeCBEHHBIX U HCUTbLX
30aHUL NOBLILUEHHOU IMANCHOCINU

beckapkacuass ~ (cteHoBas). (Kowcmpykmuenass — cxema — s61semcsi — OCHOGHOU 8
NPOEKMUPOBAHUU  30AHULL  MEIKOAYEUCTOU  OObEMHO-NIAHUPOBOYUHOU — CMPYKMYPbL:
K8APMUPHBIX HCUTBIX 00MO8, 00UWercumuil, 20CMunuY, CNAlIbHbIX KOPNYCO8 00OMO8 0MObIXd,
bonbHuYy.)

O0bvemHO-0104HasA. (O6beMHO-O10UHASI KOHCMPYKMUBHASL CUCTEMA NPUMEHSLACD, 8 OCHOB-
HOM, NpU NPOEKMUPOBAHUU HCUTLIX 30AHULl . B omotl cucmeme 6epmuKkanibHbiMu HeCyWuMu
aNleMeHmamu - cuyxcam ooOvemMHvle OJ0KU, 6KaYarwue 6 cebs KOMHAmy uiu oadxce
Keapmupy.)

CrBonbHast. (CmeonbHasi KOHCMPYKMUBHASL CUCTEMA — HeMpPAOUYUOHHASL CUCTIeMA, UC-
HOAb3YeMAs NPU NPOEKMUPOBAHUU BbICOMHBIX ICUTLIX U 00UWeCMBEHHbIX 30aHULl DAULEHHO20
muna. Bepmuxanohvim Hecywum 371eMeHmMOM, BOCHPUHUMANOWUM 6CE SEPMUKATbHbIE U
20PU3OHMANbHbIE HA2PY3KU, SGNAEMC HCEeCMKUL CepOedHUK — CMBOL YEHMPATbHO20
JIECMHUYHO-TUDMOB020 V314

O6onoukoBas. (Q6010uK06asE KOHCMPYKMUBHASL CUCMEMA ULU CUCTIEMA C HeCyWUMU Hd-
PYAHCHBIMU 0OBEMHO-NPOCMPAHCIEEHHBIMU HCECMKOCIHbIMU KOHCMPYKYUAMU UCHONb3YEMCSL
peoko — 8 30anusix gvicomoi 0o 100 u bonee smadiceti)

Komo6unupoBantasi. (KomounuposanHvle KOHCMPYKMUGHbLE CUCEMbL, 8 KOMOPbIX
BEPMUKAIbHBLE HeCyujue KOHCMPYKYUU KOMHOHYIOMCSL U3 PAZHOMUNHBIX 2IeMEHMO08 —
CMEPIAHCHEBBIX U NIOCKOCTHBIX, CHEPHCHEBBIX U CIBOJILHBIX U M.0.)

Koncmpyxkmuenwie cxemot
0115 0e3KapKACHBIX CUCHEM 30AHUIL:
C nepeKkpecTHBIM PacloI0KEHUEM BHYTPEHHHUX CTEH.
C npoAoabHBIMU HAPYKHBIMH CTEHAMHU.
C yepenyromuM pa3MepoM Iara MonepeyHbIX CTEH.

C PEAKO  pPaCIIOJIOKCHHBIMU  IIOINECPCUYHBIMHU HCCYIIMMHU CTCHAMU W OTACJIbHBIMU
MMpOAOJBbHBIMU CTCHAMU JKCCTKOCTH.



Koncmpykmuenuvie cxemut
01 KapKACHBIX cucmem 30aHuil:

1. C npomonbHBIM PACHIOIOKEHUEM PaM.
2. C nonepeyHbIM PacloloKEHHEM PaM.

3. BespurensHas (0e36an04nas).- [Ipumensiemcs 6 MHO20IMANCHBIX NPOUIBOOCHEEHHBIX 30AHUAX 6

mex Cayuasx, Ko20a No CAHUMAPHO-USUCHUHECKUM MpPeDOBAHUAM 8 NOMEUJeHUsX HeoOX00UMO
Hanuyue 21a0K020 NOMOJKA (XOL0OUNbHUKY, MACOKOMOUHAMDBL U M.0.)

I03HIIHOHHBIE CXEMbI 3/JAHHH (Puc7.1)

1 i i

KopunaopHas LeHTpnyeckan CeKUuuOHHaA

v
v

AHdunaaHan 3asbHaA CMeLlaHHanA

SR L L
%ﬂ* T
=
{:i jﬁ:} T
1T 1T

||—I_H\, ,II_E—H - |— |— |—J— I-IJ_
77777;3

Puc. 7.1 [InaHupOBOYHBIE CXEMBI 3TAHUI

a-aH¢unagHas (mpsAMOyrobHas); 0- aHduIagHas(EHTPUYECcKas ); B-KOPUIOPHAs; I'- 3ajbHas, J-
CMellIaHHas



Tema: UCXOJIHBIE CBEJIEHUSA O TOKAPHOM OITACHOCTH
3JAHU U CTPOUTEJIbHBIX KOHCTPYKIIUM

[To crapoii noxkapHoTexHuueckoi Tepmunonoruu (corsnacio CHull 2.01.02-85%) nopmatuBHOiA
XapaKTEePUCTHKOH 3/1aHHS W COOPYKEHUS SBIISUIACH CTETIEHb OrHEeCTOMKOCTH. COrslacHO HOBOM
noxxapHotrexuudeckor knaccupukanuu (CHull 21-01-97*) 3pmanust pernaMeHTUPYIOTCS IO
CTENECHSAM OTHECTOMKOCTH, KiIaccaM KOHCTPYKTHBHOM IIOKapHOW ONACHOCTH M KJlaccam
(YHKINOHATIBHOHN MOXKaPHOH OMACHOCTH.

Memoouka onpedeneHus cOOmMeemcmeus CmpoumeabHblX KOHCMPYKYUIL mpedosanuam
nosxcapnou 6ezonacrhocmu 30anuit (no CHull 2.01.02-85% «IIpomueonoxcapnvie Hopmwl»)

1. VYcranaBmuBaioT TpeOyemylo creneHb oraectoikoctu 3nanus no CHull 2.09.02.-85*
«IIpousBonctBenHsie  3manus»y, CHull 2.08.02-89* «OOmiecTBeHHbIE 370aHUA U
coopyxennsi»y, CHull 2.08.01-89* «Kunble 3manus» u ap. (yYUTHIBAIOT Ha3HA4YCHUE,
IJI0IA/1b, ATAKHOCTb, KATETOPUH 110 B3PHIBOIIOKAPHON OMACHOCTH U.T.J.).

ITo CHulI 2.01.02-85* onpenensitoT [ ¥ Lyon.

ITo nmocoduto k CHull 11-2-80 u apyrux noxkymenToB onpenenstot [y u L.

4.  Jlanee cpaBHuBatoT Il ¢ Iy, @ Lyon € Ly ¥ 1€1a10T BBIBOJ O COOTBETCTBUH.

wn

Memoouka onpedenenus coomeenmcmeus CIpoumeIbHblX KOHCMPYKUUIL mpedosanuam
noscapnoit 6ezonacnocmu 30anuit (no CHull 21-01-97* «lloscapnas 6e3onacnocms 30anuil
U Coopyrcenuil»)

1. VYcranaBnmuBaroT TpeOyeMble CTENEHb OTHECTOHMKOCTH 3/IaHUS U KJIACC KOHCTPYKTHBHOM
MO’KapHOW OITACHOCTH 10 BHOBb BBOJJUMBIM CTPOUTEIIBHBIM HOPMaM.
2. Tlo CHull 21-01-97* onpenenstot [y u Ky (K1acC moskapHOM OMACHOCTH KOHCTPYKIIHH).
3. Tlo BHOBb BBOAMMBIM TIOCOOHSIM, PACUETOM MJIH SKCIIEPUMEHTOM OTpeAeIisitoT [1g.
[To BHOBb BBOJAMMBIM ITOCOOMSIM, 3kcriepumenToM omnpeneisiior K¢ (TOCT 30403-96).

4. Janee cpaBauBaroT Il ¢ I1g, a Kip ¢ K¢ 1 enarot BBIBOA 0 COOTBETCTBUMU.

Pa3znesienne 31anuii o crenensim oruecroiikocru (mo CHull 21-01-97%)

CrerneHp [Ipenen OrHECTOMKOCTH CTPOUTENBHBIX KOHCTPYKIIUI, HE MEHEe
OrHEC- Hecy- Hapyx- [Mepexpsi- DJeMeHTBI JlecTHUYHBIC KIJIETKU
TOHKOC- | ypypre HBIE THSI MEXIY- OecuepaayHbIX
™ JNIeMEH- | HeHe- 3TaxHbIC (B MOKPBITHIA
THI cymue TOM YHCIIE
3/[aHUH | CTCHBI 9CpIAiHbIC | Hactumel | Depmbl, | Baytpen- | Mapmm n
1 Hall (B TOM 0anku, | HUE CTEHBI | MJIOLIAAKU
MOIBANIAMH) | yycrie ¢ IIPOTOHBI JIECTHULL
YTHUILTH-
TEJIEM)
I R 120 E 30 REI 60 RE 30 R 30 REI 120 R 60
1 R 90 E 15 REI 45 RE 15 R 15 REI 90 R 60
Il R 45 E 15 REI 45 RE 15 R 15 REI 60 R 45
1\ R 15 E 15 REI 15 RE 15 R 15 REI 45 R 15
\Y HE HOPMUPYETC:

CraHiapTHBIN TeMIepaTypHbId pexxuM
(o 'OCT 30247.0 — 94)

T —T, =345Lg (8t +1),°C



rae T — remneparypa B euu, COOTBETCTBYIOMIAs BpeMeHH t, °C;

To — TeMriepaTypa B [eYH J0 Hayayia TEeIJIOBOTO BO3EHCTBUS (IIPUHUMAETCS paBHOU
TeMIlepaType OKpyskaroriei cpenbl), °C;

t— BpEMs, HCHHUCTIACMOC OT Havdalla UCIIbITAHW, MUH.

t, MuH T-To,°C
5 556
10 659
15 718
30 821
45 875
60 925
90 986
120 1029
150 1060
180 1090
240 1133
360 1193

Ilpeoen oznecmonikocmu cmpoumenbHbIX KOHCHMPYKYUIL
[Tpenen OrHECTOUKOCTH CTPOUTEIBHBIX KOHCTPYKIIMH YCTaHABIMBACTCS 110 BpEMEHH (B
MHHYTaX ) HACTYIUICHHSI OJJHOTO WJIM TTOCIIEIOBATEILHO HECKOJIBKUX, HOPMHUPYEMBIX JIJIs JAHHON
KOHCTPYKIIUH, IPU3HAKOB NPEACIbHBIX COCTOSIHUN:
notepu Hecyieit cnocooHoctu (R);
notepu nenoctHocTH (E);
MOTEPU TEIUTON30JHMpYrolei cnocoonocTH (I).

Buowi npedenvnvix cocmoanuii
CMPOUmMenbHbIX KOHCMPYKUUIL RO 02HECHOUKOCU
(no I'OCT 30247.0-94)

1. Tloteps Hecymiel crOCOOHOCTH BCIEACTBUE OOPYIIEHUS KOHCTPYKLIMU WIM BO3HUKHOBEHHS
npeaenbHbIX nedopmarmii (R ).

2. TloTepsi 1IeNOCTHOCTH B pe3yibTaTe 00pa3oBaHMs B KOHCTPYKLHMSAX CKBO3HBIX TPEIIMH HIIU
OTBEPCTHUH, Yepe3 KOTOPhIE Ha HE OOTOPEBIIYIO MMOBEPXHOCTh MPOHUKAIOT MPOIYKTH TOPEHUS
v Tienus ( E ).

3. TloTepss TETUIOM3OIMPYIOMIEH CIIOCOOHOCTH BCJIEICTBHE IOBBIIICHUS TEMIIEpaTypbl Ha HE
o0orpeBaeMoil TOBEPXHOCTH KOHCTPYKIMHM [0 TpPEAEibHbIX IS JAHHOM KOHCTPYKIHMHU
snavenui (1).

npumepul.

R 120 - npenen ornectoiikoctu 120 MUH. - 11O MTOTEpe HECYIICH CITOCOOHOCTH.

RE 60 - mpegen ornecroiikoctd 60 MHUH. - TIO MOTepe HECYIIEH CIOCOOHOCTH, LETOCTHOCTH

HE3aBUCHMO OT TOTO, KaKOE M3 JIBYX MPEACTbHBIX COCTOSHUN HACTYITUT PaHbIIIE.

R 120/EI 60

Krnacc KOHCTpYKTUBHOM MOXKAapHOW OMACHOCTH 3/1aHUS (COOPYKEHUS) OIPEEIIeTCs CTENEHbIO
y4acTusl CTPOUTENbHBIX KOHCTPYKIUI B pa3BUTHHU IT0Kapa U 00pa30BaHUU €Tr0 OMACHBIX
¢axTopoB. Kimaccudukarys 31aH1i 10 KOHCTPYKTUBHOM MOKapHOM OMACHOCTH B COOTBETCTBUU
CHull 21-01-97*



Pa3nenenne 301aHNH MO KJIaccaM KOHCTPYKTUBHOM MOKAPHOM ONIACHOCTH
(mo CHulI 21-01-97%*)

Kiracc Krnacc noxapHoi 01acHOCTH CTPOUTEIBHBIX KOHCTPYKIIUN HE HUKE
KOHCTPYK- Hecymue Crenbl Crennl, CreHbl Mapiu u
THBHOH 5 CTEp)KHEBBIC | HApPYKHBIC C | HEPErOpOJAKH, | JIECCTHHYHBIX | IUIOIIAIKH
[TOXKapHOU 3JIEMEHTBI BHEIIHEH MEePEKPBITUS U KIIETOK U JIECTHMI]
OIaCHOCTH (KOJIOHHBI, CTOPOHBI OecuepJayHble | MPOTHBOIIO-
3MaHuA pureny, TIOKPBITHS KapHbIe
dbepmsbl 1 11p.) Tperpajbl
CO KO KO KO KO KO
C1 K1 K2 K1 KO KO
C2 K3 K3 K2 K1 K1
C3 HE HOPMUPYETCA K1 K3

YcnoBue 0€30MaCHOCTH IO KiaccaM KOHCTPYKTHBHOW IOKAPHOW — OIMACHOCTH

(coopyxeHuil) UMeeT BU/I;

H@ EKMP

rae K¢ - gaxTrueckuii kitlacc KOHCTPYKTUBHOM MOKAapPHOM OMACHOCTHU 3JJaHHUS;
Kmp - TpeOyemblii k1acc KOHCTPYKTUBHOM MOXKAPHOU OMACHOCTH 37aHUSI.

Knaccwl noscapuoii onacnocmu KoHcmpyKyuii
(no I'OCT 30403-96)

31aHUN

Knacc JlomyckaeMslii pa3mep Hanuune JlomyckaeMble XapaKTepUCTHKH
MOKapHOM MOBPEIK ICHHS Temo- | rope- MOKapHOM OMacCHOCTH
OTaCHOCTH KOHCTPYKLIUH, CM BOTO s MIOBPEXKJICHHOTO MaTepuaa
KOH;;EIYK BEPTH- ropmson- | 2bdex-

KaJIbHBIX TaJbHBIX Ta Tpynna
ro- | Bocmja- | JbIMOOOpa-
pro- MeHsie- 3yromen
qec- MOCTH Crnoco0-
TH HOCTH
KO0 0 0 H.JI. H.JI.
K1 o 40 Ho 25 H.J. H.J. H.p H.D. H.D.
<40 <25 H.D. H.J. 2 B2 2
K2 6omee 40, bonee 25, H.J. H.J. H.p H.D. H.D.
HO 10 80 HO 710 50
To xe To xe H.D. H.J. I3 B3 2
K3 He pernamentupyercs
H.JI. — HE JIOMyCKaeTCs
H.p. — HE PETJIaMEHTHPYETCS
ITo crapoil kiaccupuUKaMU CTPOUTENbHbIE KOHCTPYKIMHU  XapaKTEepPHU30BAIHUCH

OTHECTOMKOCTBIO. [10/1 OTHECTOMKOCTBIO CTPOUTENIBHBIX 3JIEMEHTOB U KOHCTPYKIIUN TOHUMAETCS
UX CHOCOOHOCTH B YCIIOBHAX IMOXKapa COXPaHATh HECYIIME U Orpaxkjaroiiue (pyHKIUH, a TaKKe
CONPOTUBIIATLCA pacnpocTpaHeHuto orHs. Iloka3aTensMu OTrHECTOWKOCTH CTPOMTEIbHBIX
KOHCTPYKLUH SIBJISIFOTCSI IIPENEIbl OTHECTOMKOCTH KOHCTPYKLIUN M IPEENbl pacipOoCTPaHEHUS
OI'Hs 110 HUM.

I[Io HOBOHM  KiaccUpUKAIMM  CTPOUTENIbHBIE  KOHCTPYKIMHU  XapaKTEpU3YIOTCS
OTHECTOMKOCTBIO M MOKAPHOM OIAaCHOCTHIO. [IoKa3arernieM OrHECTOMKOCTH SIBISIOTCS MPEIEIIbI
OTHECTOWKOCTU CTPOUTENBHBIX KOHCTPYKIIUH, a IOKapHYI ONaCHOCTh KOHCTPYKIIMM OLIEHUBAET
KJIACC UX MOKAPHOU OMACHOCTH.




Pa3zoenenue 30anuii no GyHKYUOHATLHOU NOHCAPHOU ONACHOCHU
(no CHull 21-01-97%)

Knacc
QYHKUMOAHATL RO CIIOCOB MCIIOJIb30BAHMSA 3TAHUA
[10’KapHON OMACHOCTH

31aHUS
D1 JUJ1s TOCTOSIHHOTO MTPO’KMBAHUS M BDEMEHHOTO MPEOBIBAHUS JIFOJICH
o2 3penuIHbIe U KyJIbTYPHO-IIPOCBETUTEIbHBIC YUPEKICHUS (TeaTphl,

MY3€H)
D3 [IpeanpusTus 1o 0OCITyKUBAaHUIO HacEJICHHsI (BOK3aJIbI,
IOJIMKJIMHUKHU, IPEIIPUSTHS TOPIOBJIN)
D4 VY4eOHbIC 3aBeICHUS, HAYYHBIC U POCKTHHIE OPraHU3AIINH,
YUPEXKJIEHUS YIIPaBICHHUS
®5 IIpon3BOACTBEHHBIE U CKIAACKUE 31aHU, COOPYKECHUS U
MTOMEIICHUS
KJIACC ®1:

®1.1 - Jlerckue IOLIKOJIBHBIE YUPEKIECHUS, JOMA IPECTapesIbiX U HHBAINAOB, OOJbHUIIB;

®1.2 — T'ocTUHUIBI, OOLIEKUTHS, CIATBHBIE KOpIyca CAaHATOPUEB U JOMOB OTJbIXa OOIETro
TUIIA;

@®1.3. — MHOrOKBapTUPHBIE KUJIbIE 10MA;

@®1.4. — OnHOKBapTUPHBIE, B TOM UHUCIIe OJOKMPOBAHHBIE KUJIBIE JIOMA.

KJIACC ®2:

®2.1 — TeaTpsl, KHHOTEATPbl, KOHLUEPTHBIE 3aJIbl, KJIyObl, IIUPKU, CHOPTUBHBIE COOPYKEHHS C
TpuOyHamMH, OMOJIIMOTEKH W Ap. YUPEKIACHHUS C PACUETHBIM YHUCIOM IOCAJOUYHBIX MECT IJIf
IIOCETUTENIEH B 3aKPBITHIX TOMEUICHUSIX;

@®2.2 — My3seu, BbICTaBKH, TaHLIEBAJIbHBIC 3aJIbl U JIPYTHE MOAOOHBIE YUPEXKIECHUS B 3aKPBITHIX
IIOMEILEHUSX;

@®2.3 — VupexeHus, ykazanible B @2.1, Ha OTKpHITOM BO3IYXE;

®2.4 — YupexnaeHus, ykazanHble B @2.2, Ha OTKPBITOM BO3/YXE€.

KJIACC ®3:

@3.1 — Ilpennpusrus TOprosiu;

@®3.2 — [Ipennpusitus 00IIECTBEHHOTO MUTAHMUS;

®3.3 — Bok3aisl;

@®3.4 — IlonuKIMHUKY 1 aMOyIaTOPHH;

®3.5 — [TIlomemeHuss [uid MOCeTUTENEeH mNpennpuaTuil OBITOBOTO U KOMMYHaJIbHOT'O
oOciyxuBaHusi (mout, cOepkacc, TPAHCHOPTHBIX areHTCTB, HOPUINYECKUX KOHCYJIbTALUMN,
IpadeyHbIX, MAPUKMAXEPCKUX U APYrHUX MOJOOHBIX, B TOM YHCJIE PUTYAIbHBIX M KYJIbTOBBIX
YUPEXKJIEHUH) C HEPACUETHBIM YHCIIOM I1OCAI0UYHBIX MECT JJIsl IOCETUTENEH;

®3.6 — DOu3KYJIbTYpPHO-O310POBUTENBHBIE KOMIUIEKCBI M CIIOPTUBHO-TPEHUPOBOYHBIE
yupexJieHus: 6e3 TpuOyH AJis 3puTesel, ObITOBbIE TOMEIICHUS, OaHH.

KJIACC ®4:

®4.1 — Illxonbl, BHEWIKOJbHBIE Yy4Ue€OHBIE 3aBEICHHUSA, CpEIHUE CHElUAIbHbIE Yy4eOHbIE
3apenenus, [1TY;

®4.2 — BY3bl1, yupexieHHs NOBBIIIEHUS KBAJIU(UKAIUY;

®4.3 — VupexIeHHs OpraHOB YOpPABJIECHUS, MPOEKTHO-KOHCTPYKTOPCKHE OpraHU3alNH,
UHPOPMALIMOHHO M PEJaKIMOHHO-U3JaTeIbCKIE OpraHu3ally, Hay4HO-HCCIeI0BaTeIbCKHIE
opraHu3aru, 0aHKu, KOHTOPBI, O(UCHI;

®4.4 — TloxkapHbie Aemo.

KJIACC ®5:

®5.1 — IIpou3BOACTBEHHBIE 3JaHHSI M COOPY)KEHHUS, MPOU3BOJCTBEHHBIE U J1aOOpaTOpHBIE
MOMEILEHUS, MaCTEPCKUE;

®5.2 — Cxiafckue 37aHUs U COOPY)KEHHS, CTOSHKM JJIsi aBTOMOOWield 0e3 TeXHHYECKOTro
00CIyXKMBaHUS U PEMOHTA, KHUTOXPAHUJIUINA;

5.3 — CenbCKOXO031MCTBEHHBIE 3/1aHNU.



Memoouka IKcnepmu3zsl CmpoumebHolX KOHCMPYKYUIl
N0 HO60Il NOXCapHo- mexHuueckol Knaccuguxayuu cornacao CHull 21-01-97*

1. Onmnpegenstor TpeOyeMyl0 CTENEHb OTHECTOMKOCTM 3J1aHusl U TpeOyeMblii  Kilacc
KOHCTPYKTHUBHOM II0KAPHOM OIACHOCTY 3/1aHHUS .

2.Haxopar tpeGyeMble Mpejesibl OrHECTOMKOCTH CTPOUTENIBHBIX KOHCTPYKLUH U J0IyCKaeMble
KJIACChI IIO’KAPHOM OIMACHOCTH CTPOUTEIbHBIX KOHCTPYKIIMM.

3. OueHuBaroT ONaCHOCTh CTPOUTENBHBIX MATEPUAIIOB, HCIIOJIB3yEMBIX B

KOHCTpyKUusAX (roprouectb I, Bocmiamensemocts B, pacnpocrpanenue miamenu PII,
JILIMOOOPa3yroNIy 0 criocoOHOCTh I, TokcuuHOCTh T)

4. Onpenenstor (aKTHUYECKUE MPEaesibl OTHECTOMKOCTH KOHCTPYKIMNA M (PaKTHYECKHE KIIACCHI
MOXapHOM OMACHOCTU KOHCTPYKIIUM.

5. @aKkTU4ECKHUe IpeeIbl OTHECTOUKOCTH CTPOUTENIBHBIX KOHCTPYKIIUI

CPaBHHUBAIOT C TPeOYEMBIMU Mpe/ieIaMi OTHECTOMKOCTH, & (PaKTHUECKUE KIIACChI

[I0’KapHON OMACHOCTH CTPOUTENBHBIX KOHCTPYKLUN C TOIYCKaeMbIMH Kjlacca

MU TI0’KapHOM ONTaCHOCTH KOHCTPYKLIUU.

Memoowl ucneimanus CmMpoumeibHblxX Koncmpymmﬁ Ha 0ZHEeCMOUKOCMb U ROJHCAPHYIO
OonacHocmob

I'OCT 30247.0 — 94. KoHCTpyKUHMH CTpOUTENIbHbIE. METObl UCHBITAHNUSA HAa OTHECTOMKOCTb.
OO6mue TpedoBaHwUs.

I'OCT 30247.1 — 94. KoHCTpyKuMH CTpOHUTENIbHBIC. METO/IbI UCIBITAHUSI Ha OTHECTOMKOCTb.
Hecymue u orpaxaaromme KOHCTPYKIHH.

I'OCT 30247.2 — 94. KOHCTPYKIIMU CTPOUTENIbHbIE. METO/Ibl MCIBITAHUS Ha OTHECTOMKOCTH.
JIBepu u BopoTa.

I'OCT 30403 —96. Konctpykuuu crpouTelbHble. MeTo onpeneneHus noxXapHoi OacHOCTH.

Tema: Hecymme u orpaxkaawimue KOHCTPYKIHMUA 3AaHUH U
COOPYIKECHMI.

Bo3BesieHHBIC 31aHUSI JTOJDKHBI OBITH MPOYHBIMHU, 3KOHOMHYHBIMH, OTHECTOWKHMHU. OTH
CBOMCTBa 3aBUCAT OT KOHCTPYKIUH, pa3padOTKy KOTOpPbIX HAuyMHAIOT C peIlleHus
NPUHIUITHAIBHOTO BONPOCAa KOHCTPYHPOBAHUS — BBIOOpa KOHCTPYKTHBHOW CHUCTEMBI 3JIaHHSL.
Uro xe Takoe KOHCTPYKTHUBHAs CUCTEMa 3/1aHus?
[ToHATHE KOHCTPYKTUBHAS CHCTEMa SIBISETCS OOOOIIEHHONW KOHCTPYKTHBHO-CTATHUECKOM
XapaKTepHCTPIKOﬁ 3JaHusi, HEC 3aBI/IC$IHIeI\/JI oT MaTepI/IaJ'IOB, n3 KOTOpBIX OHO BO3BOJAHUTCA, U
croco0a BO3BeIeHNUS.

Bocnpusitiie W mepenaya Harpy3oK OCYIIECTBISETCS KOHCTPYKIUSIMHU TI0 CIIEAYIOIIEH
cXeMme.
BepTukanbHble HeCylMe KOHCTPYKIIMM BOCIPUHUMAIOT AEHCTBYIOLIME HA 3/JaHNE BEPTUKAIbHBIC
Harpy3ku (0T COOCTBEHHOW Macchl, 000pyI0BaHMUs, CHETa U JIp.) U MepealoT UX OCHOBaHUIO.
['opu3oHTanbHBIE HECylIMe KOHCTPYKIIMHM BOCHPHUHUMAIOT TOPHU3OHTajJbHbIE (BETpOBasd,
ceificMuYeckass W Jip.) Harpy3kd M TIOSTKHO BMECT€ C COOCTBEHHON Maccod TepemaroT uX
BEPTUKAIBHBIM HECYHIUM KOHCTPYKIUAM. CyllecTByeT HECKOJIbKO CHOCOOO0B Iepeaayu
TOPU30HTAJILHBIX ~ HAarpy30K. [ OpHU30OHTAIbHBIE HArpy3Kd MOTYT OBITb  PaBHOMEPHO
pacrpeziefieHbl MEXAYy BEepTHKaIbHBIMU HECYHUIUMHU KOHCTPYKIHUSMH, JMOO MepenaBaThbCsi Ha
CHeIUATbHBIC BEPTUKAIbHBIC JIEMEHTHI JKECTKOCTH (IuadparMbl, CBS3H, CTBOJIBI KECTKOCTH).
B03MOXKHO ¥ MPOMEKYTOUHOE PEIIEHHE C pachpee/icHHeM TOPU30HTAIbHBIX HAarpy30K B pas-



JUYHBIX MPONOPLUAX MEXKAY BEPTHKAIbHBIMU HECYIIMMHU KOHCTPYKLMSAMH M 3JIEMEHTAMHU
KECTKOCTH.

['opu3oHTanbHBIE HECYIIME KOHCTPYKLMU 3JaHUH MaccOBOIO CTPOUTEIbCTBA, Kak
MPAaBUJIO, OAHOTUIIHBI U OOBIYHO MPEACTABISAIOT cOo00il jkene300eToHHbIe AUCKU. B oTinuue ot
TOPU30HTAJIBHBIX, BEPTUKAIbHBIE HECYLIUE KOHCTPYKLMM pa3HooOpa3Hbel. K HuUM oTHOcATCS
IUIOCKOCTHBIE AJIEMEHTHI (CTeHBI, TuadparMbl )KECTKOCTH), CTEPKHEBBIE AJIEMEHTHI CILIOIIHOTO
ceueHHst (CTOWKHM Kapkaca), OOBEMHO-IIPOCTPAHCTBEHHBIC JJIEMEHTHI BBICOTOH B ITax
(oOBemMHBIC 0JI0KHM), BHYTPEHHHE 00BEMHO-TIPOCTPAHCTBEHHBIE MOJIbIE CTEPKHU HA BBHICOTY 371a-
HUS B BHUJC CTBOJIOB (s1€p) JKECTKOCTH, BHEIIHUE OOBEMHO-IIPOCTPAHCTBEHHBIC HECYIIHE
KOHCTPYKIIMHU Ha BBICOTY 3[JaHUS B BHJI€ TOHKOCTEHHOM 000JI0YKH 3aMKHYTOTO CEYECHHUSI.

Tun BepTUKaNbHOW HECYIIEW KOHCTPYKIMHU OIPENEISAET THUIl KOHCTPYKTUBHOM CHCTEMBI

3nanus. Pa3nnyaloT oCHOBHbIE, KOMOMHUPOBAHHBIE U CMEIIAHHBIE KOHCTPYKTUBHBIE CHCTEMBI.
OCHOBHBIX CUCTEM IISITh: OecKapkacHas (CTEHOBas ), KapKacHas, 00beMHO-0JI0UHAas1, CTBOJIbHAS U
000J104KOBas.
B npenenax ogHOM KOHCTPYKTHBHOM CHCTEMBI IIPOCTPAHCTBEHHOE ITOJIOKEHHUE BEPTUKAJIBHBIX
HECYIINX KOHCTPYKIMH MOXXET MEHSTbCS. BapHaHT KOHCTPYKTHUBHOM CHUCTEMBI MO NPU3HAKY
pa3MelleHNsl B MPOCTPAHCTBE (IIPOAOJIBHO-TO, IMOMEPEYHOI0, MEPEKPECTHOIO) BEPTUKAIBHBIX
HECYIINX KOHCTPYKLUN Ha3bIBAETCSI KOHCTPYKTUBHOU CXEMOU 371aHHsI.

Hecywue xapkacwl

KoHcTpyknnu kapkacoB H3rOTaBIUBAIOT U3 XKelle300€TOHa, MeTallIa, AepeBa.

JKenezobemonnvie kapracol

B CcoBpeMEHHOM CTPOMTEILCTBE KEIE300CTOHHBIC KAPKACHI BBITOJHSIOT B OCHOBHOM
COOpHBIMH W3 YHU(QUIMPOBAHHBIX THIIOBBIX KOHCTPYKIIMH 3aBOJCKOTO W3TOTOBJICHHS.
OCHOBHBIMHU THIIAMH MHOTOATKHBIX KeJIE300€TOHHBIX KAPKACOB SIBJISTFOTCSI CTOCYHO-0aIOUHBIH,
0e30a7109HbIN ¥ ¢ MEK(PEPMEHHBIMH dTAXKaAMHU.

Haubonpiiee pacnpocTpaHeHUE MOTYYHII CTOSYHO-0aIOUHBIN KapKac B PaMHO-CBSI3€BOM
BapuaHTe. OCHOBY CTOEYHO-O0AJOYHOIO KapKaca COCTaBJISIOT MHOTO3TAaXHbBIE PaMBl,
00pa30oBaHHbIE KOJIOHHAMH U PUTEIISIMHU.

Kos10HHBI HMEIOT BBICOTY B OJMH WJIM JIBa-TPU 3Taka M pa3Mephl NOMEPEYHOro CeYeHUs
300x300, 400x400 u 400x600 mm. CTbIKM KOJIOHH OOBIYHO ycTpauBaroT Ha 0,6-1 M Bble
OTMETKU MEePEKPHITHSL.

Purenu (0aykn) mpUMEHSIOT IBYX THIIOB: C MOJIKAMH JIsl OTIMPAHUS TIJTUT MEPEKPBITUI U
OpSAMOYToIbHOTO ceyeHus. O6a tumna purens umeroT BeicoTy 800 MM. YKiaaka IUTUT MOBEPXY
purenell yBeIWYHBAET CTPOUTEIBHYIO BBICOTY HEPEKPBITHS, TIOITOMY HCIIOJIIb30BAaHUE pUTEIICH
OPSMOYTOJIBHOTO CEYEHUS I0JIKHO ObITh 000CHOBAHO.

Memannuueckue kxapxacwl

Merammnyeckue Kapkachl —HCHOJBb3YIOT, TJaBHBIM  00pa3oM, B  OJHO3TaKHBIX
MPOMBINIUICHHBIX 37MaHUsAX C mposietamu 30 M u Oosee, BBICOTOM KOJIOHH Oojee 18 M, mpu
HAJIMYMM MOCTOBBIX KpaHOB TIpy3omnoabeMHOCThi0 Oonee 30 T. MeTauinyeckuii Kapkac
nenecooOpa3eH B 3[aHHUAX, BO3BOJUMBIX B CEHCMHUYECKMX M TPYIHOAOCTYIHBIX pailoHaX, He
UMEIOIUX MPEANPUITUH MO HM3TOTOBJICHUIO COOPHBIX JKEIe300€TOHHBIX KOHCTPYKLHUH; B TeX
ClTydasix, KOr/ia )KeJIe300€TOHHBINA KapKac HEMPHUMEHUM U3-3a arpecCuy BHYTPEHHEH Cpeflbl; U
HAJIMYUK He-YHU(DUIMPOBAHHBIX T€OMETPHUECKUX MapaMeTPOB 3JIaHHs WIM OOJBIINX HArpy3ok
Ha MEePEKPHITHS.

Lepesannvie kapracol

OTH KapKachl MPUMEHSIOT B OOJIBIICTIPOIETHRIX OOMIECTBEHHBIX 3AaHUAX (CIIOPTUBHBIC
3aJbl, BBICTABOYHBIE MABWJIBOHBI) M B  OJHOATAXHBIX MPOM3BOJACTBEHHBIX  3aHUAX
NPOMBIIIICHHBIX H  CEIbCKOXO3SHCTBEHHBIX NPEINPUSATHIA: OJHO- W MHOTOIPOJICTHBIX;
0ECKpaHOBBIX U C MOABECHBIMU KpaH-0aJKaMH TIPy30M0IbeMHOCTBIO 10 3,0 T; ¢ HOPMAJIbHBIM
TEMIIEpAaTyPHBIM PEKUMOM, a TAKKE C arPECCUBHOM CPEIIOM.

Hapyoicnuvie u 6Hympennue cmenul



CreHbl — NPOTSHKEHHBIE 110 JIMHE BEPTUKAIbHBIE INIOCKHE KOHCTpYKLMU. 1o XapakTepy
paboThl 1OJ HAarpy3kKol OHM MOTyT OBITh HECYIIMMH, CAMOHECYHIMMH M HEHECYLIUMHU
(naBecHbIMH). [To MaTepuany u crocoOy BO3BEACHUS Pa3IHyYalOT CTEHBI MOCTPOCUYHOTO THIIA —
KaMEHHBbIE, JIEPEBSHHBIC U CTEHBI 3aBOJICKOTO N3TOTOBJICHUS — U3 OJIOKOB WIIM NaHEJEH.

Cpenu KaMEHHBIX CT€H Hanbojee pacupocTpaHeHbl cTeHbl u3 kupnuya ( p = 1400-1900
Kr/M*), BBITIOJIHEHHBIC B BUIE CIUIONTHOM KJIaAKW TOMIIHUHON 710 510 MM u G6ojiee u 0OJIerYeHHbIC,
HanpuMep, U3 JBYX KUPIUYHBIX CTEHOK TOJNIIMHON 250 MM KakJ1asi U yTEIUIUTENs U3 KepaM3nuTa
win jerkoro 6eroHa. CruioniHble (OAHOCIOWHBIE) KOHCTPYKLUH HMPHUMEHSIOT BO BHYTPEHHHUX
CTCHAaX W HWXKHHUX psIaX HApYKHBIX CTEH 3[JaHUN TOBBIIEHHOW JTaxHOocTH. OO01acTh
IPUMEHEHHs OO0JIErYeHHbIX (CIOMCTBIX) KOHCTPYKLUI OrpaHUYMBAETCSI HApyKHbIMU CTECHAMHU
3/1aHUI BBICOTOM 3-5 aTaxkeH.

KpynHOoO/I0UHBIE CTEHBl TPaKJAHCKMX W HPOM3BOJICTBEHHBIX 3/IaHMH OTHOCAT K
OJTHOCJIOWHBIM OETOHHBIM KOHCTPYKLIHMSM. Macca © pa3Mmepsl OJIOKOB 3aBHUCAT OT
MECTOIOJIOXKEHUS OJIOKOB B CTEHE U NPHHSTOM CXEMbI pa3pe3KU CTEHbI Ha 3JIEMEHTHI (IBYX- WU
TpexpsaaHoit). Haubonee pacrpoctpanens! 61oku Maccoit ot 0,3 10 3 T u3 jerkoro 6erona ( p =
1200-1800 xr/m®) i HapyKHBIX CTEH M u3 Tspkenoro 6erona ( p = 1900-2100 kr/m®) — mast
BHYTpeHHuX creH. Tomuna 6104ynbIx creH 300, 400, 500 u 600 mm.

KpynHomnaHenbHble OETOHHBIE CTEHBI SBJSIOTCS OCHOBHBIM THIIOM CTE€H B COBPEMEHHBIX
KWIbIX 3/1aHUSAX. CTEHOBBIE MMAHETN MOTYT U3TOTABJIMBATHCA OJIHOCIONHBIMU, TO €CTh LIEJIMKOM
u3 Oerona (puc. 2.34,a-1,2). JIns maHeneil HaApy>KHBIX CT€H HCIOJNB3YIOT JIETKUWA OETOH, a AJs
naHeJe BHYTPEHHHX CTEH — TsDKeNbli OeToH. [IpuMeHsIOT Takke MHOTOCIOHHBIE (IBYX U
TPEXCIIONHBIE) KOHCTPYKLIMH, BKJIIOYAIOIIME YTEIUIUTENb U3 MHHEPAJIbHOM BaTbl, MEHOCTEKIIA,
¢ubpomnura, MONIU-CTUPOIBHOTO U (HEHOIBHOTO TIEHOIIACTOB

Ilepexkpvimus u Kpoiuiu

[lepexpbITHsI — rOPU30HTANIBHBIE KOMILIEKCHbIE KOHCTPYKIIMH, pa3/eisolI1e 31aHUe Ha
sTaku. B cocTaB MeX Iy Ta)KHBIX IEPEKPBITUH  BXOAAT HECYyILUE

3JIEMEHTHI, I0JI, OTOJOK. B cocTaB uepnauHbIX, MOABAIBHBIX U JPYTUX TUIOB II€-
PEKPBITUI JOMOJIHUTENBHO BKIIIOYAIOT Pa3InYHbIE POCIIONKH.

ITo KOHCTPYKTUBHOM cXxeMe pa3ianyaroT OanouHble U 0e30a10UHbIe IEPEKPBITHSL.

Kppiiin — Hapy’kHble BEHYAIOIIME 3/1aHUE HECYIUME U OrpakJarolue KOHCTPYKIUH, B
COCTaB KOTOPBIX BXOJAT HECYILUHME DJEMEHTHI, Mapo- M TEIUIOM3OJIALIMOHHBIE CIIOM, KPOBIIA
(rugpomzonauus). [lo cTpykType KpblIM pa3fensioT Ha ueplJadyHble U OecuepaadyHble
(coBmeneHHbIe). YepauHble KPbIIINM YCTPAUBAIOT B OCHOBHOM B JKMJIBIX JIOMaX U HEKOTOPBIX
TUMNAaX CEIbCKOXO3AMCTBEHHBIX 31aHnil. Uepaak, UCIONIb3yEMbIN ISl pa3MEIICHUS] NHKEHEPHBIX
KOMMYHHKAIMH MK OBITOBBIX HYXKJ, OTAEISET YeplauHOe NEePEKPhITHE OT COOCTBEHHO KPBILIH,
B COCTaB KOTOPOW BXOJSAT KPOBJIS (TUAPOU3OJIALNS) U HECYLIUE DJIEMEHTHI, MMOJIEPKUBAIOIINE
KPOBJIIO B 33/IaHHOM TIOJI0KEHUH.

JlecmHuybl u 1ecmHuuHble KI1emKU

JlecTHUIIBI - BepTUKAJIbHbIE KOMMYHUKaMU. OHU HCHOJB3YIOTCS B 3[JaHUSX BBHICOTOU B
JIBa U OoJyiee dTaKeW M NpeJHa3HAYaroTCs AJI CBSI3M MEXIY dTa)KaMH, 3BaKyallud JIIOJEd U
OpraHu3aly JOCTyIa MOXKAPHBIX K ouary noxkapa. Ilo ¢yHKuMsM, BBIIOIHSIEMBIM BO BpeMs
no’kapa, pas3jMyaroT JIECTHULbI, IMpeJHa3HaueHHble JI1 HBaKyallud JIOJed, U IO0XKapHbIe
JECTHUIIBI .

JlecTHULIBI, TpeJHA3HAUYEHHbIE JJIs SBaKyalldd JIIOJEH, B 3aBUCUMOCTH OT UX
MECTOIMOJIOKEHUS M HATMYHS IECCTHUYHOM KJIETKH MOTYT OBITh TPEX THIIOB.

[lepBbIii TUI JECTHUII - BHYTPEHHHE, pa3MellaeMble B JIECTHUUHBIX KJIeTKaX, Haubosee
pacpoCTpaHEH U UCIIONIB3YETCS B 3JaHUSAX Pa3IMUHOrO Ha3HAUYEHHUS.

Bropoii Tun nectHul - BHyTpeHHHE OTKPHITHIE (0€3 Orpa)/1aloliuX CTeH) MPUMEHSIETCS B
OCHOBHOM B TaKuX OOIIECTBEHHBIX 3JIaHHSX, KAaK TeaTpbl, KUHOTEATphl, My3eu, OMOINOTEKH,
KpYIIHbIE TOPrOBbIE HEHTPHI U T.71. Mcronp30BaHue BHYTpY 34aHUSI OTKPBITHIX JIECTHHUI TPEOYET
pa3pabOTKU pelIeHnH, NCKIIYAOLINX 3abIMIICHIE TOMELICHUS Yepe3 MPOEMBbI B IEPEKPBITHSIX.

Tpernii TUN JIECTHHIl - HAPYXHBIE OTKPBITHIC, MPUMEHSETCS B OTICIBHBIX CIyJasX,
ycraHoBneHHbIX CHull. Tak, Hapy>KHBIMH OTKPBITBIMHM JIECTHUIIAMH MOTYT OBITh COEIMHEHBI
STaXXW WIM OTAENbHbIE 00beMbl (KOPIYChI) 3/1aHUN, BO3BOJUMBIX B KapKOM KiuMare. OTU



JICCTHUIIBI I/ICHOJIBByIOT TAaKXX€C B KadcCCTBC BTOpOFO 3BaKyaI_II/IOHHOFO BbIXO4a B JXHIIBIX
CEKIIMOHHBIX 3JaHUIX C OJTHOM JIECTHUYHOM KJIETKOH Ha 3TaXe.

Tema: IOBEJEHUE 3JAHUA U COOPYKEHUM B YCJIOBUSX ITOXKAPA U
OBECHEYEHHUE UX CTENNIEHW OTHECTOMKOCTH U KOHCTPYKTUBHOH
MMOXKAPHOM BE30IACHOCTH.

Yemoiiuueocmo npu noscape 30anuii u coopysicenuii
C yuemom yciloeuil U CPOKOG UX IKCHayamauuu
YCTOWYMBOCTD 3AaHMUSI — CIIOCOOHOCTh €ro KOHCTPYKTHUBHOM CHCTEMbI COINPOTUBIATHCS

JICHCTBYIOIMM PACYETHBIM 3KCIUIyaTallMOHHBIM HArpy3kaM U BO3ICHCTBUSAM B TEYEHUH CPOKa
JKCILTyaTalUu.

VY CTOWYMBOCTD 3/1aHUS IIPU M0KAPE XAPAKTEPU3YETCS €T0 CTENEHBIO OTHECTOMKOCTH U 3aBUCHUT
OT MOKapHOU OIACHOCTH, OTHECTOMKOCTH KOHCTPYKIUH, II0KAPHON HArpy3KH COCPELOTOYECHHOU
B 3JJaHUU, BEHTWIALIMOHHBIX XapaKTEPUCTUK IIOMELICHUM, YCIIOBUM U CPOKOB IKCILIYaTallMK €r0
KOHCTPYKTUBHOM CHUCTEMBI.

[TPUYMHBI CHKEHUMA YCTUOﬁqHBOCTH SAAHWA I[1PU [TIOKAPE, C YHETOM
YCJIOBUHM U CPOKOB OKCIUIYATALIMA

! ! ! !

Hapyienue crpykTypsl YBennueHue VYBennueHue W3menenne

u CHMXKCHHC JIEACTBYIOLIUX MOYXKapHOH BEHTHJISIIUOHHBIX

HpOTHOCTH Harpy3oK Ha Harpy3Ku XapaKTEPUCTHK

MaTepuaioB .
KOHCTPYKLIUU HOMEIEHU I

KOHCTPYKLUU

CHuxeHue Hecyliel crnocoOHOCTH
KOHCTPYKIIUH U CTBIKOB

W3meneH TemnepaTypHbIN peKAM
nokapa

CHIKEHHUE OTHECTOMKOCTH CTPOUTCIIbHBIX KOHCTPYKI_II/Iﬁ

U YMCHBIICHUC HAJICKHOCTHU CTHIKOB

CHukeHme crocoOHOCTH KOHCTPYKTUBHOM CUCTEMBI 3/1aHUS CONPOTUBIIATHCS

Harpyskam nu BO3ACUCTBUAM IIpU IOXKape




I[IPUYUHbBI CHM)KEHHUA HECYIIEH CIIOCOSHOCTU KOHCTPYKIIMU B YCJIOBUAX
OKCIIVIVATALTUH

BoseiicTBue arpeccHBHBIX BaAnsiHMe Harpysok, BbI3blBaeMbiX:

Cpel Ha IPOYHOCTh U CTPYKTYPY

MaTepuanioB KOHCTPYKIMI

3emnetpAaceHnem
TexHonornyeckmmm
Moxkapamu

obopyaosaHuA

Bubpauymein TexHonorm4yeckoro

CHIXeHHE Hecylle cnocoOHOCTH KOHCTPYKIMI B IIPOLIECCE AKCILTyaTalluu
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Hecywasa cnocobHocTb (P)
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Cpok 3KCrTyaTaluuu, ToIbl
Puc.10.1



Binsnue cpoka skcIuryaTanuu

Ha OTHECTOMKOCThH CTPOUTEIBHBIX KOHCTPYKIIHI
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Hecywas cnocobHocTb Diem

Bpems noxkapa (t), yac.

v

Puc.10.2
Mg« - mpeaesn OrHeCTOUMKOCTH KOHCTPYKIIUHU depe3 K JIeT SKCIuTyaTaiuu.
1,0 — mpeaen OorHECTOMKOCTH KOHCTPYKIIMH JI0 SKCILTyaTaIiH.

CHmKeHue nmpezena OrHeCTOMKOCTH KOHCTPYKIIMI

B TCUCHHMHU CPOKa SKCILTyaTalunu
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|-|¢,K

Moenen orHeCTOMKOCTH
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CpoOK 3KcnayaTaumu, rogbl
Puc.10.3

[T, — TpeOyemblii peies1 OTHECTOUKOCTH.
L — Cpox CHIWKEHHs YyCTOMYMBOCTH 3aHHUS, 10 HACTYIUIGHHUS HECOOTBETCTBUS YCIOBHUS
6e3omacHocTH [ > Iy,



CHMkeHNe YCTOMYHUBOCTH 3/1aHUS MIPH MOXkKape
B TeYeHHe CPOKA ero IKCIJIyaTaluu

Cpok 3KcIuTyaTaluu 31aHUsA, ToAbl

7

CTteneHb OrHECTOMKOCTH 34aHuNA

Puc.10.4

OINPE[EJIEHUE ITPEJJEJIA OTHECTOHKOCTH JKEJIE305ETOHHBIX KOHCTPYKIIUH
C VYETOM CPOKA OKCIIJIVATALIUN
B YCJIOBUSX ATPECCHUBHOI'O BO3[EHCTBUA

1. IIpoBoauM HccieqOBaHUE TAPAMETPOB CEYEHUS KOHCTPYKLIUHU:

- YCTaHaBJIMBAEM I'€OMETPUYECKUE NTapAMETPbI CEUECHUS;

- OIIpEZEIIAEM PACIOJIOKEHUE apMaTypPHBIX CTEPXKHEW I10 CEUEHUIO0 KOHCTPYKLHHU, HX
JUaMETPBl, BEIMYUHY 3aLIUTHOIO CJIOS;

- 3a/1aeMcsl TEMIIEPATYPHBIMHM ¥ BPEMEHHBIMHU ITapaMeTpaMu I0Kapa.

2. 3amaeMcs (DU3UKO-MEXAaHWYECKUMHM M TEIUIOPU3MUYESCKUMHU TapaMeTpaMu OeTOoHa |
apMaTryphl.

3. 3amaemcsi KOO(QPUIUEHTAMH, YYUTHIBAIOIIMMU BO3JEHCTBHE arpecCUBHON Cpeapl Ha
KOHCTPYKIIHIO.

4, TennoTeXHUYECKUM pacyeToM OIpeesieM TeMIIepaTypy, a 3aTeM MPOYHOCTh apMaTyphl U
OeToHa.

5. CraTudyeckuM pacyeToM OmMpezelisieM HECYIIyH CIOCOOHOCTh KOHCTPYKIIUH B Pa3ndHOE
BpEMsI BO3JICHCTBHUS MTOKapa U CPOKH €€ IKCIUTyaTaIiH.

6. [To kMHETHKE CHUKEHUS HECYIIeH CIOCOOHOCTH M HOPMAaTHMBHOM Harpyske ompeiesnseM

Mpeaea OTHECTOMKOCTH.

OIIEHKA OTHECTOHKOCTH 3JAHHH
C YYETOM CPOKA SKCITJIVATALIMH B ATPECCUBHOH CPEJJE

1.  VYcraHOBUTH CPOK AKCIUTyaTallMM KOHCTPYKIIUA 3/1aHUSI.

2. OnpenenuTth HAJIMYNE arPECCHBHON CPEIBI.

3. OmpenenuTh cTENEHb arPECCUBHOTO BO3/ICHCTBHUS HA CTPOUTEIbHBIC KOHCTPYKITUH.

4.  OnpenenuTh MHTEHCUBHOCTb BO3/ICHCTBUSI.

5.  Omnpenenuth rIyOMHY MPOHUKHOBEHUS arpeCCUBHON CPeJlbl B KOHCTPYKIIHIO.

6. YCTaHOBHTBH CPOK BO3JICHCTBUS arpeCCHBHON CPEJIBI.

7. Onpenenuth TEXHUYECKOE COCTOSHUE (CTEMEHb MOBPEKICHHS) KEIe300€TOHHBIX
KOHCTPYKIHUH.

8. Ty =TIlpo-kiko

K1 — KO3 GUIHMEHT, YIUTHIBAIOIINI CPOK DKCIUTyaTallu, CTEIICHb MTOBPEKICHUS KOHCTPYKIIUU U
arpeccuBHO€ Bo3jeicTBue (mpuioxkenue 1 [45]);



k2 — koo puMeHT, yUUTHIBAIOIINI CTENIEHb arPeCCUBHOTO BO3AeHCTBYSI (TIpritoxkenue 2 [45]).

J' Ha ycTol4nBOCTb 31aHMs IIPY 110XKAPE BIUSIET: J'
v v
CrpouTtenbHas cUCTEMA 3/1aHUS: KoHcTpykTHBHas cucreMa M cxema
. 3JaHUSA:
- MOHOJIUTHOCTb KOHCTPYKLIHI;
- TI0XKapHas OIIaCHOCTb - CcOBMecCTHas paboTa 3JIEMEHTOB
DJIEMEHTOB 3I[aHPII>i. 30aHUS,
- CTBIKM KOHCTPYKTHUBHBIX
/ NTTANMALITND*
Cpox u ycioBus v

[To3uunonHas cxema 31aHus (IUIAHUPOBOYHBIE
pelIeHus 3/1aHus):
- HHTEHCUBHOCTb PAaCIPOCTPAHEHUs OTHsI 110
3/1aHUIO.

OKCILTyaTalluu 3aaHus.

ITPUMEP:

bbu1 poBeieH SKCnepuMEeHTaNbHBIN MoXap B 4-X 3TaKHOM XuioM aome T. Jlepte (I'epmanus).
DKCIEPUMEHT MOKa3ajl, YTO BCE MOHOJUTHBIEC KEJIE€300€TOHHBIC TIEPEKPHITHS, ONMUPAIOIINUECS Ha
KUPIUYHBIE CTEHbI, HMMEIU TpelIel OrHECTOMKOCTH Oousblie, 4YeM ObLJI0 YCTaHOBIEHO
CTaHJAPTHBIMU HUCIIBITAHUSMHU OTACIIBHBIX KOHCTPYKIIUM.

BJTUAHUE HA OTHECTOHKOCTD
VIVIMHEHNUA KOHCTPYKTUBHOI O DJIEMEHTA ITIPU [10’KAPE

[IpensTcTBHE YIIMHEHHIO 3JIEMEHTA MPHU HArPEBE:
- BBI3BIBAET B HEM IIPOJOJIBHBIE CKUMAIOLIUE YCHIMSA, KOTOPHIE MOBBIIIAIOT MPEAEI
OTHECTOMKOCTH;
- OKAa3bIBAET BPEIHOE BO3JECHCTBUE HA OIOPHBIE CTEHBI WM KOJOHHBI, BBI3bIBAs Y HUX
u3ruo.
BO3JIEHCTBHE OT'HA HA BHYTPEHHUE OITOPKI
HEPA3PE3HBIX FAJIOK U TIJIUT
Boszpacraror momepeunbie cuibl Q, UTO CHIKAeT MpeAeNl OTHECTOMKOCTH KOHCTPYKTHBHBIX
AJIEMEHTOB.
OQHOCTOPOHHHUMU HAT'PEB ITJ/TUT, AJIOK
Be3biBaeT 00bINON MPOTUO 3JIEMEHTA, KOTOPBIM CMEIIAeT K BHYTPEHHEMY Kparo OMOPHYIO
PEaKLHIO, YTO MOYKET IPUBECTHU K PA3PYLICHUIO OIOP.
CThIKU

KoHCTpyKTHBHBIE 3J€MEHTHI 3[aHHUS C MOMOIIBI0 CTHIKOB COEAMHSIIOT MEXIy co00il u
CO3/IAI0T E€IUHYI0 MPOCTPAHCTBEHHYIO CHCTEMY, BOCIHPUHHUMAIOIIYIO HAarpy3Ku, KOTOpBIE
WCIIBITBIBAET 3[JaHUE WIIH COOPYKEHHUE B MPOLIECCE IKCILTYaTALMH.

KoHcTpykius cThika JOMKHA OOECTIeYrBaTh HEOOXOIUMYIO MPOYHOCTh M IKECTKOCTh
COCTMHEHUS TIPHU JICUCTBUU PACUETHBIX HArPy30K M OTBEUaTh TPEOOBAHUSAM TEXHOJIOTMYECKOTO
MOHTaKa U OTHECTOMKOCTH.

BAPUAHTBI CThIKOBKH )KEJIE3OBETOHHBIX DJIEMEHTOB

1. Yepes cTeikyeMyro pabouyro apMarypy.
2. UYepes cranbHbIE 3aKJIaJHBIE 1€TAIH.
3. Uepes 0eTOH, KOTOPBII YKIaIbIBACTCS B 3a30PbI MEXKAY COOPHBIMU dJIEMEHTaMH.



4. Yepes OeTOHHbIE MOBEPXHOCTH CTHIKYIOIIUX JIEMEHTOB.
OTI'HECTOHKOCTH CThIKOB

Jl1s orpaHnyeHus pacrpocTpaHeHMs 1oXkKapa 10 3/1aHUI0:

- CTBIKU Y LIBBI MEXY COOPHBIMHU 3JIEMEHTAMH 3allOJIHAIOT PACTBOPOM HIIM OETOHOM;

- LIBBl U CTBIKM MEXAY 3JIE€MEHTaMM, KOTOPbIE OTAEISAIOT OJHO MOMEIIEHHUE OT JPYroro,
JIOJDKHBI OBITh LIETBHBIMU U I0CTaTOYHO TEIJIOU30JIUPYIOIIUMHU.

TonmuHa OeToHa, NMEPEKPhIBAIOIIETO CTHIK, 3aBUCUT OT TpeOyeMoro mpeziena OrHECTOMKOCTH
KOHCTPYKUUH U JOJKHA COCTaBIATh HE MeHee 30 MM 1is orHecTolikocty 60 MuH 1 50 MM 117151
orxecrorkoctu 180 MuH.

TEMIIEPATYPHAKIE ILIBBI

OO0ecreunBalOT BO3MOXXHOCTh TIEPEMEIICHUS YacTH KOHCTPYKIMHM OT TEMIEpaTypHOTO
pacuIupeHws PH MOKape B OJHOM ITOMEIIEHUH, 0€3 IMOCIEAYIOIINX TOBPEXKICHUN KOHCTPYKITHHA
B IPYyTUX IIOMEILCHUSAX.

IllnpuHa TeMIepaTypHOTo IIBa 3aBUCHUT OT:

- pa3MepoB IJIUT, OAJIOK, KOJIOHH;

- KOHCTPYKIIUU CTHIKOB MEXY DJIEMCHTAMHU;

- croco0a oTnepaHus JIEMEHTOB;

- TpeOyeMoro mpejesia OrHeCTOUKOCTH KOHCTPYKIIUN 3/JaHUSI.

D croma = 0,001| Ipu HTpS 1.
croca = 0,0015:1 ipu TTp > 14
| — paccrosiHue MeX Ty TeMIIEpaTypHBIMH [IIBAMH.
[IIor momxken OBITh 3aII0JIHCH HE BOCIIAaMCHAKOIIUM BOJIOKHUCTBIM MAaTCpPpUAJIOM U I'CPMCTHUKOM.

ITOBEJJEHUE JKEJIE3OFETOHHBIX, MOHOJIUTHBIX PAMHBIX KOHCTPYKIIHH B
YCIIOBUAX T10KAPA

DneMeHThl B MOHOJHUTHBIX PAMHBIX KOHCTPYKIMSAX OoJiee OTHECTOMKH, YeM OJIIEMEHTHI B
cOOpHOM >KeJIe300€TOHHOM KapKace.

IIpu nOKaIBbHOM IOXape B OJHOM IOMEILIECHUH, B3aUMOJEHCTBUE OTACIIBHBIX JJIEMEHTOB paM
IIPUBOAUT K BO3HUKHOBEHMIO JOMOJHUTEIBHBIX YCUIIMM B IPYIUX MPOJIETaX paM, B KOTOPBIX HET
1o’kapa, I7ie€ MOTyT OBbITh TOBPEKICHUS.

B cOOpHBIX paMHBIX KOHCTPYKIHSX, UMEIOLIUX IIAPHUPHOE COEJMHEHUE MEX]Y OTIEeIbHBIMU
3IIeMEHTaMH, HauboJiee BEpOSTHBI pa3pylIeHNs] KOHCTPYKIIMK B MECTax ouara rnoxapa.



Tema: TEOPETHYECKHUE OCHOBbBI PASPABOTKHN METO/10B
PACUETA OTHECTOMKOCTH CTPOUTEJIBHBIX KOHCTPYKIIUI
CXEMA

CVIIECTBVYIOIIEN OITEHKH CTPOUTEIBEHBIX KOHCTPYKI[HIT
TPEEOBAHWAM OITHECTOHMKOCTH ITO CHHII

Hasnauenne

3IAHHA

BricoTa 3maHma
TpebyeMmslii npeaen
CHalI OTHECTOHKOCTH
ObobeM wIH
(ILsp)
ILTOIMAIE 04
3OAHHA

D yHRIHOHATEHAAL
TIoXKapHAA OIacHOCTh

3MAHHA

CTeneHE
OTBETCTBEHHOCTH

KOHCTPYKITHH
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®AKTOPHI, BJIMSIOILIVE HA ITIOBEJIEHUE CTPOUTEJIbHBIX KOHCTPYKIIUI B
YCJIOBHAX ITOXXAPA

1. NMoskapHasa Harpyska.

2. Tennodusmyeckune cBOICTBA KOHCTPYKLMOHHOIO MaTepuana.

3. ®u3MKO-MexaHUYecKMe CBOINCTBa KOHCTPYKLMOHHOIO MaTepmuana.

4. Cnocobbl conpAMKeHUA KOHCTPYKLMI 1 AeiCTBYIOWLE Ha HUX Harpy3Ku.

TEMIIEPATYPHBI PEXXUM PEAJIBHOT'O TIOXKAPA

3ABUCUT or:

Buja u konmudecTBa cropaeMbIX BEIIECTB U MaTepuaioB (MOXKapHas Harpy3Ka);
Pasmenienus noxxapHoi Harpy3Ku B IIOMEILCHNH;

Pa3mepoB u KoOHGUTYpaIuy MOMEIICHHH;

Pa3mepoB nipoemMoB B orpaxk1aroiux KOHCTPYKINAX;

KoncTpykuuii orpaxxaeHus;

Hanuuus cpencTs noxxapoTyieHusl.

SouhkwdE

CTAANU PEAJIBHOI'O ITOXKAPA:

1 CTAJUS — nepuon pasropaHusi, Korja TeMmIepaTypa B IIOMELUICHUH I1OBBILIAETCS
He3HAUNTENbHO. [IpOoI0ImKITETHHOCTD 3TOM CTauu KOJIEONIETCS OT HECKOJIbKUX MUHYT 10 20-30
MHUHYT.

2 CTAUS — nepuoj akTUBHOTO TOpPEHUS C OBICTPHIM HapacTaHUEM TEMIIEPATYphl [0
BO3MOYKHOI'O MaKCHUMyMa.

3 CTAJJUSA — mepuwox 3aTyxaHusi Mokapa C OBICTPBIM, a 3aT€M MEUICHHBIM CHIKCHHUEM
TeMIIepaTyphl.

TEMITEPATYPHBIE PEXIIMEI ITOJKAPA
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PAZEHTHE JETHEHOE 3aTyxaHHES
ToGEEpa TOpeERE DTOEIPA
Puc. 11.1

a — CTalun Pa3sBUTHUA I1OXKApPaA,

0 — U3MEHEeHue TeMIIepaTypbl IPU «CTaHIAPTHOMY MOXKape



Tennoduznyeckne XapaKTEpUCTUKH CTPOUTEIBHBIX MaTEPUATIOB

Ta6muma 11.1

Bun matepuana Ye Kr/M° A, = A+ Bt, KKoaﬂ C, =C+ /11, KK?JZ
m C K2

Tsoxenplil OeTOH Ha 2330 1,03 - 0,0003t 0,17 + 0,0002t

IPaHUTHOM IIeOHe.

Tsoxenslil OeTOH Ha 2250 0,98 — 0,00047t 0,17 + 0,0002t

HU3BECTHSIKOBOM

ieoHe.

Kepam3utobeToH. 1600 0,36 — 0,0001t 0,2 + 0,00014t

Crans yriepoaucras 7800 0,56 — 0,0413t 0,105 + 0,000114t

OOBIKHOBEHHOTI'O

KavecTBa.

IlemeHTHO-TIECUaHas 1930 0,72 —0,00038t 0,184 + 0,00015t

MITYKaTypKa.

Cyxas runcoBast 900 0,2 + 0,0003t 0,24 + 0,00014t

MITYKaTypKa.

[Tmuter «Axkmurpan». | 300 0,092 + 0,00016t 0,394 + 0,000333t

3aBHCUMOCTh KOS(I)(I)I/ILII/IGHTEI Yt, YHUTBIBAOIICTO U3MCHCHUEC HOPMATHBHOT'O COIIPOTUBJICHU Ryn

ropsiYEKaTaHbIX CTAIEH MAPOK
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METO/IbI OEHKH MIOBEJAEHUA CTPOUTEJIBHBIX KOHCTPYKIIU B
YCJIOBUSAX ITOKAPA

1. DxcnepumeHTanIbHBIE

2. Pacuernble.

OKCIIEPUMEHTAJIBHBIE METO/JbI BKJIIOYAIOT:
- HaTypHbIe HAOJIIOACHHUS TIOKAPOB;
- OTHEBBIE MCIIBITaHUS (PArMEHTOB 3/IaHUIA;
- OTHEBBIC HCIIBITAHUS KOHCTPYKIMI B HATYPAIbHYIO BEJIINUHHY;
- OTHEBBIE HCIIBITAHUS MOAEIbHBIX KOHCTPYKIIHM;
- HUCCIICIOBAaHHE XapaKTEPUCTHK MaTepualia KOHCTPYKIHUH TIpH BBICOKOTEMIIEPATyPHOM
BO3JIEHCTBUMU.

PACYETHBIE METO/IbI BKJIFOYAIOT:
1. TemnoTexHUYECKUM pacuer.
2. CraTthueckuii pacuer.
OBLAA CXEMA
pacuera npejesa OrHeCTOMKOCTH
10 IPU3HAKY MMOTEPH HECYIIeH ciocOOHOCTH
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T — IpeIel OTHECTOMKOCTH
Bpewms nHarpesa
Puc. 11.3

OTAIIbI PACHETHOI'O METOJIA:
(oOmras cxema)

1. 3aparoTcs OTIENBHBIMU EPUOJIaMH BPEMEHU HarpeBa KOHCTPYKLIUU.
2. Jns 3agaHHBIX TEPHOAOB BPEMEHH TEIUIOTEXHHYECKHM PAacdeToOM  ONPEACIISIOT
TEMIIEPATYPY B CEUEHUAX KOHCTPYKIIHH.
3.  CTaTu4ecKkuM pacyeToM ONPEACISIIOT HECYIIYI0 CIIOCOOHOCTh KOHCTPYKITHH.
4. Ctpourcs rpaduk CHUKEHHUS HECYIIEH cTOCOOHOCTH KOHCTPYKIIUH BO BPEMEHH.
5. Omnpenensercs Bpemsl MOTEpPH HECYyIIeH CHOCOOHOCTH KOHCTPYKIIMM B YCIIOBHUSIX IOXapa,
T.€. BpeMs KOTJla Hecylasi ClloCOOHOCTh KOHCTPYKIIMU CHU3HUTCS 0 BEIMUMHBI JIeHCcTBYOMIEH Ha
Hee pabodeit Harpy3KH.

PACUYETHBIE CXEMBI:
CXEMA 1. 1o npu3Haky nporpesa B yCIOBHSIX MOKapa HEe 000rpeBaeMoi MOBEPXHOCTU
KOHCTPYKILUH 10 HEAOIYCTUMOM TEMIIEpPATypBbl, T.€. 0 NOTEPE TEMIIOU30IUPYIOLIEH
CHOCOOHOCTH.



CXEMA 2. 1o npu3HaKy IporpeBa CeueHus: KOHCTPYKLUHU B YCIOBUSAX BBICOKOTEMIIEPATYPHOTO
BO3/ICICTBUS MpU MOKape 10 KpuTuueckon temmnepatypsl (tp). [IpenenbHoe coctosnue mo
OTHECTOMKOCTH — MOTepsl Hecyleil ClIoCOOHOCTH.
CXEMA 3. 1o KpUTHYECKOM MIIOIAIU CEUEHHUS.

I[TEPBAS CXEMA

pacuera OrHECTOMKOCTH KOHCTPYKIIMMA
0 TETIOM30JIMPYIOLIEH CIOCOOHOCTH

=1 -1

Tp Tn BpeMA T

Puc.11.4

BTOPASA CXEMA
pacdera OrHECTOMKOCTH KOHCTPYKIIMM 0 KPUTUYECKON TeMIlepaType
(o HecyIel crocoOHOCTH)
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TPETHhA CXEMA
pacyeTa OTHECTOWKOCTH KOHCTPYKIIMH [0 KPUTUYECKOW IUIOMIAAM CeYeHUs (10 HeCyIeH
CIIOCOOHOCTH)
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TIPUHIJUTTUAIBHAA CXEMA PACYETA OTHECTOUKOCTH
HA OCHOBE HUCIIOJIb30BAHUA KUHETUYECKOH XAPAKTEPUCTUKH [IPOYHOCTHU
(CTEIIEHU PA3PYIIEHUA) MATEPHAJIA B YCJIOBHAX [10KAPA
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Crenenb paspyuieHus (H3HOC) 00beKTa

r

1. KpuBas n3mMeHeHus CTENEHH pa3pyLICHHUs MaTepraia B OObIUHBIX YCIOBHSIX.
2. To ke B yCJIOBHUSAX MOXapA.

Puc. 9.7

3AJJAYM, TPEBYIOLIUE PEIIEHUWS JIJIS1 OLIEHKM OTHECTOMKOCTU KOHCTPYKIWIM

1. WccnepmoBaHue BIUSHHUS TEMIEPATYPHOTO BO3JACHCTBUS PAa3IMYHOM HHTEHCHBHOCTH Ha
TGHJIO(l)I/I?;I/I‘ICCKI/Ie u (1)I/ISI/IKO-MCX8HI/III€CKI/IG XAPaAKTCPUCTHUKU MATCPUATIOB, CTPOUTCIIBHBLIC
KOHCTPYKLHH.

2. YTOYHEHHE pACYETHBIX METOJIOB OICHKH HECylmlel CIOoCOOHOCTH CTPOUTEIBHBIX
KOHCTPYKUMU TPUMEHUTEIBHO K YCIOBUSAM TEMIIEPATYPHOIO BO3IAEHUCTBUS PEATBHBIX
I10>KapOB.

3. MHccnenoBanue BIUSHUS CXEMBI OMMPAHUS KOHCTPYKIMM HA MX HECYIIYIO CIIOCOOHOCTH B
YCJIOBHSIX MOKapa.

4. BrnusHue Ha HECYIIYIO CIIOCOOHOCTb CTPOUTENBHBIX KOHCTPYKIMH B YCIOBUAX IMOXKapa,
MPHUMEHACMBIX CPCACTB IMOXKAPOTYIICHUA.

5. OueHka OCTaTOYHOM HeCylleil CIMOCOOHOCTH CTPOMTENBHBIX KOHCTPYKIMHA TOCTe
BO3JEHCTBUS MTOXKapa.

6. PaspaboTka MeTOMOB TNpUBEACHHS TMpelena OrHECTOMKOCTH KOHCTPYKIIMH B YCIOBUSX
peanbHBIX MOXKAPOB K MPEJEITy OTHECTOMKOCTH B YCIIOBHUAX «CTaHIAPTHOTOY MOXKAapa.



Tema: METAJNIMYECKHUE KOHCTPYKIIMU M UX INTOBEJIEHME B YCJIOBUAX
ITO/KAPA.

Mertannuueckue (CTaJlbHbIE) KOHCTPYKLMH BBIIOJHEHBI U3 HECTOPAEMOI0 MaTepuana,
(akTHUECKUI Tpeaes X OTHECTOMKOCTH B CpEeAHEM COCTaBisieT 15 MuH. DTO 00BsCHAETCS
JIOCTAaTOYHO OBICTPBIM CHIDKEHHEM MPOYHOCTHBIX M Je(POPMATUBHBIX XapaKTEPUCTHK MeTajlia
IpY TOBBIICHHBIX TEMIIEpaTypax BO BpeMs moxapa. OOpylIMBIIHMECS WM IOJy4YHBILUE
0onbIIOH MPOrud METAIMYEeCKHe KOHCTPYKLUHU BBI3BIBAIOT IOpYY OOOPYAOBaHUS, CHIPbS,
TFOTOBOM NPOAYKLUMHU M 3aTPYAHSAIOT PEILICHHE BOIPOCOB 3BAKYallUW W OPraHHU3ALMM TYLICHUS
1o’kapa.

WNuTtencuBHocty Harpea MK 3aBucut oT psina (axTopoB, K KOTOPBIM OTHOCSATCS
XapakTep HarpeBa KOHCTPYKIUI U cIOcOObI X 3alIUTHL. B ciiydae KpaTKOBpEMEHHOIO JeHCTBUS
TEMIEPaTyphbl MPU PEATbHOM IMOXape, MOCJIe BOCIUIAMEHEHHUS! TOPIOYMX MaTepHuajoB MeTayll
MIOJIBEpraeTcsl HarpeBy 0oJiee MEAJIEHHO M MEHEe HHTEHCUBHO, YeM HAarpeB OKPY>KaIOIIeH CPeIbl.
[Ipu neilicTBUM «CTaHIAPTHOTO» peXUMa IOXkKapa TeMIeparypa OKPYXKaloIIeH Ccpeabl He
IepecTaeT TOBBIMIATHCS M TEIUIOBask HMHEPIHS MeTaula, OOyCIaBIMBAIONIAs HEKOTOPYIO
3a/Iep’)KKy HarpeBa, HaONIO/JaeTcs TOJNBKO B TEYEHHWE MEpPBbIX MHUHYT IOXapa. 3areM
TeMIeparypa MeTaljla MNpuOIMXKaercs K TeMIepaType HarpeBarouiel cpenpl. 3amura
METAJJIMYECKOr0 AJIeMeHTa 1 3()PEeKTUBHOCTD ITON 3alIUTHI TAKXKE BIUSIOT Ha HArPEB MeTallia.

Bricokas TemIonpoBOJHOCTh METajlla MO3BOJSET IPEAnoJiararb, YTO TEIUIONEPEHOC B
Macce METAJTUYECKOW KOHCTPYKIUU SIBISIETCS PaBHOMEPHBIM U MTHOBEHHBIM, MOSTOMY JUIS
MeTaJljla MO’KHO HE HCIOJIb30BaTh MOHATHS TEMIEPATypHOTO IpaJueHTa HU [0 CEYEHUIO, HU 10
nne siemenToB MK. Crenenp HarpeBa MeTaNTMYeCKoi KOHCTPYKIIMU MPH TOKape 3aBUCUT OT
pa3MepoB HMX SJIEMEHTOB M BEIMYHHBI MOBEpXHOCTU ux oborpema. Ilpu yBenmuenun obbema
MeTajljla U yYMEHbBIIEHUU MOBEPXHOCTH €ro o0orpeBa TeMmIiiepaTypa 3JIeMEHTa CHIbkaercs. B
HACTOSIIEe BpeMs MaJio U3y4EHO MTOBEJCHUE CBAPHBIX, OOITOBBIX U 3aKJICIOYHBIX COETUHEHUI B
ycnoBusix moxapa. CymiecTByroliee MHEHHME, YTO IOBEJACHHME CBApHOTO IIBAa IMpPH IOXKape
AQHAJIOTMYHO MOBEJICHUIO METaJlla COEANHIEMbIX JIEMEHTOB, HEJIb3s IPU3HATh yJIayHbIM. Tak, B
80% OTKa3 JIMCTOBBIX KOHCTPYKLMH, HCIOIB3YEMBIX IPU CTPOUTEIBCTBE LMJIMHAPUYECKUX
pe3epByapoB Ui XpaHEHUs HEPTENpOAYKTOB, HPOUCXOIUT W3-3a Pa3pyLICHHUs] BEPTUKAIbHBIX
CBapHBIX IIBOB, BOCIIPUHUMAIOILINX KOJIBLEBbIC YCUIINS PACTSHKEHUS.

CHuXeHHue NPOYHOCTH HA Cpe3 CTaJbHOro 00JTa MM 3aKJIENKH, HaXOJAIIUXCS B
YCIOBUSAX IOKapa, NPUBOAUT K Pa3pyLICHUIO COEOUHEHMS, a CHUKEHHME IPOYHOCTH CTaJld
COEIMHAEMBIX 3JIEMEHTOB Ha CMsITHE YBEIMUYMBaeT ero jaedopmaTuBHOCTb. Ha moBeneHue
OOJITOBBIX M 3aKJIENOYHBIX COCJAMHEHHH B YCIOBUAX IOKapa OKa3blBaeT BIUSHHE 3HAUYECHMS
KO3 uIIMEeHTa TEMIIEPATYPHOTO PACHIMPEHUS CTAIN COEAMHSIEMbIX 3JIEMEHTOB, a TaK)Ke OOJITOB
U 3aKJIETIOK.

Haubonpnryto onacHOCTh MpH HOXKape MPeACTaBIAIOT cO00H yTenIeHHbIe OTrpaXkKaaronue
KOHCTPYKIUHU. B KauecTBe yTemnTeNs 4acTo UCIOIb3YIOTCS OJIMMEPHbIE TOPIOYNE MaTepHalIbL:
NEHONOJIMCTUPOJI, IEHOMOJINYPETaH, MEeHOIIAcT, COTOIIacT u Ap. Ilpu 3aropanun yremiuTens
CTaJIbHBIE AJIEMEHTHI OTPakJIA0IIEel KOHCTPYKIIMU OKAa3bIBAIOTCS B 30HE BO3/JACHCTBUS IUIAMEHHU.
AHaiu3 NOXXapoB B MPOM3BOJACTBEHHBIX 3/IaHUSAX C TMPUMEHEHHEM TaKHX OrpaKJaroLINX
KOHCTPYKLIMH MOKAa3aj, YTO MOKPHITHS BHIFOpaJd Ha 3HAYUTENbHBIX IJIOLIAAX (AECATKU THICSIY
M?) 3a 20-25 muH. OCOOEHHO MHTEHCHBHO Pa3BHBAJICA MOXKAP HA KPOBJIE NMPH BOSHUKHOBEHHH



ouara IMo)kapa BHYTpU 3JaHus. PacmpocTpaHeHHIO OTHS 1O KPOBEIBHBIM OTPakIAIOLIIM
KOHCTPYKIHUSIM CIIOCOOCTBYET MPUMEHEHHE PYJIOHHBIX T'MJIPOU3OJSALHMOHHBIX MaTepHalioB Ha
OMTYMHOW OCHOBE. B mporiecce HaTypHBIX OTHEBBIX HCIIBITAaHUH, MPOBEIECHHBIX B T.O4YakoBO,
HabGepexxnpie Yennwl, byxape, BBIIBUIIOCH, YTO TIpU cpeaHeoObemHOU Temmeparype 280°C
Temreparypa noj npodminpoBaHHsiM HactuiioMm nocturaer 380°C. Ilpu takoil Temmepatype
HaOJrOaeTCsl IUIaBJICHHE M BOCIUIAMEHEHHE IOJMMEPHOTO YTEIUTUTENs, €ro WHTEHCUBHOE
TOPEHUE C BBIICICHHEM TOKCHUYHBIX MPOAYKTOB. BBICTpPBIA pPOCT TeMIEpaTypbl MPUBOIUT K
OOpYIIEHUIO TOKPBITHUSA YK€ uepe3 7 MHUH Tmocie 3aropaHus Kposiu. HawmbGornee ObicTpo
BOCIUVIAMEHSIOTCA yYacCTKU KPOBJHM, IPUMBIKAIOIIUME K CTEHaM 3/1aHus, 4YTO CHOCOOCTBYET
ObICTpOMY pacmpocTpaHeHuio IuiameHu (mo 20 M/MHH) MO BceMy MOKpBITHIO. OOpyrieHue
OTPKIAIONINX KOHCTPYKUUH TMpH MOXape MPOUCXOJUT 3a CUET HCUYEepHaHUs Hecyllen
CIIOCOOHOCTH €€ HECYIIMX 3JIEMEHTOB, a TAaKKe COCIUHEHHI 3JI€MEHTOB KOHCTPYKLIHHU MEXIY
cO0OH M C HEeCymMMH KOHCTPYKLHMSMH IOKDPBITHS WJIM KapKaca 37aHus. 3aMeHa CropaeMbIX
MaTepHajoB, MPHUMEHSEMBIX B KaueCTBE YTCIUIUTENs, Ha Hecropaemble, CHOCOOCTBYET
CHIDKEHHIO TIOKAPHON OMAaCHOCTH OTPa)KIAI0NIMX KOHCTPYKIUK. BO3MOXHO 3aroHeHHEe MyCTOT
npopIIMPOBAHHOTO HACTHJIA HECTOPAEMBIM MaTEPHUAIOM, OJJHAKO 3TO MPUBOJIUT K YTIKEIICHUIO
KOHCTpYKIuU. Oco0oe BHUMaHUE HEOOXOIUMO YAENATH BOMPOCAM OTHE3AIIMTHI COCIUHEHUN
OTpaKJAIONINX KOHCTPYKIUN C HECYIIMMU KOHCTPYKIUSAMU KapKaca 3JaHusl.

[Ipu nelicTBuM Ha OajiKy BBICOKMX TEMIEpaTyp IpH MOXape JaXe Ha OrpaHUYEHHYIO
YacTh €€ TMOBEPXHOCTH, CEYEHHME KOHCTPYKILHMHU, BCIIEJCTBHE BBICOKOW TEIIOMPOBOJHOCTH
MeTaia, OBICTPO MpPOrpeBaeTcs 10 OAMHAKOBOW TemmepaTyphsl. Ilpu 3TOM cHubKaeTcs mpezen
TEKY4eCTH U MOJYyJb yrpyroctu ctanu. OOpyiieHrne NpoKaTHhIX 0aloK HaOII0JaeTCs B CEUCHHH,
rje JeiCTByeT MaKCHMajbHBIA W3rumOarommii MomeHT. [lpu ucmonb3oBaHMM Takux OalloK B
0amoYHON KJIETKE W3-3a MPEKIECBPEMEHHOTO BBIXOJA M3 CTPOSl CTAJIBHOTO HACTHIIA, JKECTKO
MPHUKPEIICHHOTO K Oayikam, HaOmromaeTcs moreps ux obmiel ycroiumBocth. [loTeps oOmiei
YCTOMYUBOCTH TPOKATHBIX OaJIOK MPOUCXOAWUT M B CIy4yae LIAPHUPHOTO ONMHMPAHHs HAa HHUX
CTalbHOTO HacTWia. Mcyepnanwe Hecymeld CIIOCOOHOCTH OalloK COCTaBHOTO —CEYEHUS
MPOUCXOAUT B 30HE JIEHCTBUS MAaKCHMAalbHOTO W3TMOAIOIIEr0 MOMEHTa, MOTepu oOIei
YCTOMYMBOCTH KOHCTPYKIIMU M3-3a OOpYILEHUS CBSI3€H B BUJE HACTHJIA WJIM BTOPOCTETIEHHBIX
Oamok Oalo4YHOW KIJIETKH, a TakKe IOTEepH MECTHOM YCTOMYMBOCTH CTEHKOM Oanku WMIu
CBECOB CXKaThIX MOJOK. Pa3pylieHrne KOHCTPYKIIMU MOXKET HaOIIOAaThCsl B CBAPHBIX, OOITOBBIX
WIM 3aKIJIETIOYHBIX COEAMHEHHUSAX JJIEMEHTOB COCTABHOIO CEUEHHUsS OT JCHCTBUS CIABUTAIOIIUX
YCUIIHH.

Pa3pymienue craTudecku OompeaenuMoil Oallku MPOUCXOAUT B pe3ylbTaTe 0O0pa3oBaHUs
ojxHOro riactuueckoro mapuupa (puc. 10,a). Cratudecku HeolpeaeuMbie OaTKu SABISIOTCS
NpEaAOYTUTCIIBHBIMU T10 CPaBHCHHIO CO CTATHYCCKH OIPCACIMMbIMU. TaK, ABYXITPOJICTHAA
CTaTMUYECKU Heolpeaennmas 0aaka pa3pylaeTcs B yCJIOBUAX MOXKapa B pe3yibTare 00pa3oBaHUs
Tpex IUTaCTHUECKUX mapHupoB (puc. 10,0) u mpeaen orHeCTORKOCTH TaKOW KOHCTPYKI[HH BBIIIIE
CTaTMYECKU OIpeNeIuMON. Y CIIOBUS ONMUpaHus OAaKM TakKe BIMSET HAa 3HAUCHUE ee INpejena
OTHECTOWKOCTH. 3aJielKa CTAIbHON Oallki B KEJIe300€TOHHBIE WM KaMEHHbBIE CTEHBI CTECHSET
TeMIepaTypHble 1ehopMaluu BIOIb €€ ITHHBL.
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BosgeiictBue TemmnepaTypbl mokapa Ha (epMy NOPUBOAUT K MCUEPIAHMIO Hecyllen
CIIOCOOHOCTH €€ 3JIEMEHTOB U Y3JIOBBIX COEIMHEHUN 3TuUX 3jeMeHTOB. lloTepst Hecyuieit
CIIOCOOHOCTH B PE3yJbTaTe CHUYKEHUS IPOYHOCTH METajla XapaKTepHa il PacTSHYThIX U
CI)KaATbIX J3JICMCHTOB IIOACOB M PCHICTKU KOHCTPYKIUH. CkaTble 3JIEMEHTHI BCPXHECTO ITosICa U
pEeUIETKU MOTYT MOTEPSITh CBOK HECYIIYIO CIIOCOOHOCTH B pe3yjIbTaTe MOTEPU YCTOWUMBOCTH B
IUIOCKOCTH U U3 TIOCKOCTH (epMbl. [ToBpexieHne npu noxxape orpaxJaroliero noKpbITHs HIN
cBsizel Mexay pepMaMu IPUBOJIUT K NOTEPE YCTOMUYMBOCTH CKATBIX 3JIEMEHTOB BEPXHETO Iosca
U3 IUIOCKOCTH (pepMbl Ha HEPACKPETIJICHHOM Y4acTKe.

IIpu pacuere depmbl COETUHEHHS €€ AIEMEHTOB MEXIy CO00l paccMaTpHUBAIOTCS Kak
[IApHUPHBIE, TTOATOMY (hepMa CUMTAETCS CTATUYECKU ONpeneauMoil KoHCTpykiueil. [loatomy
noTepsi HeCylIe CIOCOOHOCTU XOTS Obl OJHUM DJIEMEHTOM MPHUBOJAUT K OTKa3y IMpH MOxkKape
BCEl KOHCTPYKIUH.

Hcuepnanue Hecymieil CHOCOOHOCTH CTAJbHBIX KOJOHH, HAaXOJSIIMXCS B YCIOBHSX
[0Xapa, MOXKET HACTYIIUThb B pE3yJbTaTe IOTEPU: NPOYHOCTU CTEPKHEM KOHCTPYKLMU;
MPOYHOCTH WJIM YCTOMYMBOCTH DJIEMEHTAMU COCIAUHUTEIIBHOW PEUIETKH, a TaKXe Y3J0B
KPEIUICHUSI 3TUX DJJIEMEHTOB K BETBSIM KOJIOHHBI, YCTOMYMBOCTH OTJCIbHBIMH BETBSIMU Ha
y4acTKax MEXIy y3JdaMH COCIMHUTEIbHOW PEIIETKH B KOJOHHAX CKBO3HBIX CEUYECHHI; MECTHOM
YCTOMYMBOCTH CTEHKH M CBECOB CHKAThIX IMOJIOK KOJIOHHBI COCTABHOTO JIBYTaBPOBOT'O CEUECHUS,
00111e# yCTOWYUBOCTH KOJIOHHBI.

BHeuieHTpeHHOE CkaTue, M0 CPaBHEHHUIO C LEHTPAIbHBIM, SIBISIETCS 00Jie€ HEBBITOJHBIM
BUJIOM 3arpy’kKe€Husi, KOTOpPOE€ OTPHUIATENIbHO CKa3bIBAETCSI HA OTHECTOWKOCTH KOHCTPYKLIHU.
Heo06xoauMo OTMETHTH, YTO B PsJie CIydaeB KOJOHHA, paboTarolas Kak LEeHTpaIbHO-CKaTas, B
YCIIOBHSX IOKapa MOXKET ObITh MOJBEPrHyTa BO3/IEHCTBHIO BHELICHTPEHHO MPUIIOKEHHON CHIIBI
CKaThsg. OTO BO3MOXKHO TP JIOKAJIBHOM BO3ACHCTBUM TEMIIEpATyphl MOKapa Ha KOHCTPYKLUHU
HOKPBITUSL WJIM TIEPEKPHITHs, ONUpAloIIMecs Ha KOJOHHBI cpenHero pspaa. OOpyiieHue
KOHCTPYKUUH TOKPBITHSI WM MEPEKPBITUSA C OJHONW CTOPOHBI OT TaKOW KOJIOHHBI NPHUBOJAT B
JaNbHENIEM K ee paboTe Kak BHELIEHTPEHHO-CKAaTOM KOHCTPYKIIUH.

KoJOHHBI ABIAIOTCA 3JIEMEHTaMHM IIJIOCKMX pPaM MWIM IPOCTPAHCTBEHHOIO Kapkaca,
LHIAPHUPHO WM KECTKO COCIMHEHHBIX C ONMPAIOIIMMUCSA HAa HUX KOHCTpYKUUAMU. B ciydae
JKECTKUX COETUHEHHH KOJIOHHBI C pureieMm, ee padoTa 3aBUCUT OT IOBEJIEHUS KOHCTPYKLIHU
pureis npu noxape. BBuay Hanuuus B 34aHUHM CUCTEMBI BHYTPEHHUX MIOMEIIEHHM, o4ar rnoxapa



B HayaJbHOM €ro CTaJu OKa3bIBaeTcs JIOKATM30BAaHHBIM, U TO3TOMY BO3JEHCTBYET Ha
OTPaHMYEHHOE YHCJIO HECYIIMX 3JIEMEHTOB KOHCTPYKLUHN. DTO MOXKET MPUBECTHU K CTECHEHHIO
TeMIEpaTypHbIX JAedopmanuii KOJOHHBI, KOTOpas B pe3yJabTaTe OTCYTCTBHSI CBOOOMIBI
nepeMenIeH s BA0Jb €€ JUIMHBI MOIy4aeT AOMOJHUTEIbHOE HAarpyKEeHHE.

[ToBenenue B yCIOBHSX IMOXapa apoK M paM 3aBUCHT OT CTaTMYECKOW CXEMBI PabOTHI
KOHCTPYKIIMHU, & TaKKe KOHCTPYKLHUH CEYCHHUS MX 3JIEMEHTOB. PaboTa B YCIOBHSAX BBICOKHX
TEMIICPATYypP CIIOIIHBIX COCTABHBIX CCUYCHUM aHaJIOTUYHA pa60Te TaKUX K€ CEYCHUM CTaAITbLHBIX
0aJoOK M KOJIOHH, a CKBO3HBIX CEYeHHMH - paboTe ¢(epM W CKBO3HBIX KOJOHH. B ciydae
UCTIOJIb30BaHUSI OTKPBITON 3aTSHKKH, BOCIIPHHUMAIOIICH pacrop KOHCTPYKLUH, OTKa3 apOK HIIU
paM Ipu MOoXKape MOXKET HAacTylaTb M3-3a MOTEPU HECyLIEH CIOCOOHOCTH 3THM 3JIEMEHTOM.
Pa3pymienue apok U paMm MOXKET HACTYNHTh M M3-3a TIOTEPU HECYLIEH CIOCOOHOCTH OMOPHBIX U
KOHBKOBOTO Y3JIOB, @ IOTEPs] YCTOMYMBOCTU 3JIEMEHTOB W3 IUIOCKOCTH KOHCTPYKIIMH - H3-3a
0OpyIIeHUS CBSA3EH.

DOneMeHTbl CTPYKTYPHBIX KOHCTPYKLUH, paOoTarouiye Ha pacTsDKEHHE WM CXKaTue,
UMEIOT HeOOJIbIINE CEYEHHUS U MTO3TOMY OBICTPO HArpeBarOTCs B YCIOBUAX Hoxapa. OfHaKO 3TH
KOHCTPYKLIMH, B CUJIy MHOTOKPAaTHOM CTaTUYECKON HEOIPEeIeIMMOCTH, MEHEE YyBCTBUTEIIBHBI K
HOBPEXJCHUSAM, T.€. BBIXOJ M3 CTPOS OJHOIO MJIM HECKOJIBKHX 3JIEMEHTOB HE IPUBOAUT K
0OpYILIEHUIO BCEH CTPYKTYPBI.

MemOpaHbl OTHOCATCA K KOHCTPYKLIMSAM, Yy KOTOPBIX IIpM HarpeBe IMPOUCXOAUT
YMEHBIICHUE YCUIMM. DTO BBI3bIBAETCS yBEJIMYEHHUEM Iporuda KoHcTpykuuu jgo 1/10-1/15 ee
npoJieTa B pe3yiabTaTe TEMIIEPaTypHOTO pACIIMpeHHs M TEMIIepaTypHO aedopmanuu
nonsydyectu cranu. llosTomMy oruecroilkocth cranbHOW MemOpanbl cocraBiser 0,75-1,0 u.
HaubGonee ys3BUMBIM 3J€MEHTOM MEMOPAHHOTO IOKPBITHS SBJISETCS €r0 ONOPHBINA KOHTYP.
[Tporu6 memOpaHnbl, 0Opa3oBaBIIeiics BO BpeMs HarpeBa, SIBISETCS B OOJbIIEH CBOEH YacTu
HEOoOpaTUMBIM, T.€. MI0CJIE OXJIAXKIEHUS KOHCTPYKIIMU OH IPAKTUUECKHU HE UCUE3aET.

[loBeneHue B yciaoBHsIX Mokapa MEMOpaHbl, BHIITOJIHEHHON U3 aIlOMUHHUEBBIX CIUIABOB,
3HAUUTENbHO XYXKe, ueM cTaibHOM. Hanmpumep, MmemMOpana TonmuHoi 1 MM U3 amOMHUHHUEBOTO
crutaBa AMr2I1 6e3 ornesamutel 00OpymmiIack yepe3 6 MUH MOCie Hayajla OTHEBBIX HCIIBITaHUI.



Tema PACYET OTHECTOMKOCTH METAJUIMYECKAX KOHCTPYKIIUI
PACYET Ilo

i Ny

Temnorexuuueckas Crarnyeckas 3agaya
3a7a4da

Y

\ 4

Pacuer Temneparyp B
TeJie KOHCTPYKIINH

Omnpenenenre KUHETUKU yTPaThl
KOHCTPYKIIUSMH CBOEH HECyIen

A 4

CIIOCOOHOCTH

METOUKA PACYETA I10 KPUTUYECKOU TEMITIEPATYPE:

BeisiBiisieTcst ceueHue (4acTh CEYCHHS) HITU AJIEMEHT KOHCTPYKIIMH, KOTOPBIC OIPEICIISIOT
€e HeCYyIIyI0 ClIOCOOHOCTh B YCIIOBHSX MOXKapa.
Onpenensiercss HaNpPsDKEHUE B BBIACICHHOM CEYCHHH (YacTH CCUCHHSI) WJIM DIJIEMEHTE
KOHCTPYKIIUHU OT pabovell Harpy3Ku Gy.
Omnpenensiercs kK03(GOUIUESHT CHIKSHUS TPOYHOCTH Yt

o)

H

R

yn
OmnpenenseTcss Ha OCHOBE CIPAaBOYHBIX JAHHBIX KPHUTHYECKOW TemrepaTypbl (lip)
COOTBETCTBYIOIIECH HallIGCHHOMY 3HAUCHHIO KOA((PUIIMEHTA CHIKEHHUS TPOYHOCTH Yt.
Pelenne TennoTexXHUYECKOM 3aa4ui U ONPEJECICHUE BPEMEHH MPOrpeBa KOHCTPYKIUU J10
KPUTHYECKON TEMIIEpaTypBhl.

Vi =

CTEIIEHb HAIIPADKEHHOI'O COCTOAHUA

JUIA PACTAHYTBIX DJIEMEHTOB N

n

A-R

yn

yt,y:

Nn — HOpMaTUBHAas Harpy3Ka
A — nomaap NoNepeyHoro CeYeHus
Ryn — HOpMaTHBHOE CONPOTUBIICHNE

JVIA U3TUBAEMBIX OJIEMEHTOB
N3 ycnoBust mpoYyHOCTH

Yc — KO3 PUIHMEHT ycI0BUS pabOThI

_ |\/In
Cl'Wn,m'n '7C'Ryn

yt,y

C1— KO3 GUIIUEHT, YUUTHIBAIOIINI MJIacTUYECKUE AeopMariiu
Wh, min — MOMEHT COTIPOTUBIICHUS
N3 ycioBus yCTOMYMBOCTH

yt,el = (DS'WC'Q/C'Ryn



W. — MOMEHT COTIPOTHBIICHHSI CIKATOTO Tosica OAJIKH
Qs — KO3 UIIMEHT 001Iel YyCTONYUBOCTH CKATOTO Tosica OamKu

JJ CKATBIX OJIEMEHTOB

1.

N3 yciioBust yCTOMYMBOCTH

N

Vi = o
v (DT.Ah.Ryn

@1 — KO3 (HUIHMEHT MPOJT0IBHOTO U3ruda, 3aBUCAIINNA OT THOKOCTH CTEPIKHS

2.

W3 ycrnoBust mpoYHOCTH

— N n
A-R,
ter = 750-440v;  (11< 0,6)

Yty

ter = 1330(L1-y0) (vt 0,6)

tred

v

Iy T

Puc. 10.1

OBIIAA ITOCJIEQOBATEJIBHOCTb PACYETA OIHECTOHKOCTH METAJIJIMYECKHX

™=

No gk

KOHCTPYKI[UM [10 [TPOYHOCTH

Beruucrnstor o6orpeBaemslit mepumerp KoHCTpykuuun (U, mm).
OrnpeaensoT TIomaab CEUSHUs] KOHCTPYKIHMH (A, MM).
OnpeaenstoT NpUBEIEHHYIO TOIIUHY MeTaia

VYcraHaBIMBaOT HOPMATHBHYIO HArPY3Ky JEHCTBYIONIYIO HA KOHCTPYKLIHIO.
OnpenenstoT ycuire oT HOPMAaTUBHOM Harpy3Ku Ha KOHCTPYKLHUIO.
PaccuuThIBaIOT HECYITYIO CIOCOOHOCTH KOHCTPYKIIHH.

BBIUnCHAIOT CTENEHb HANPSIKEHHOIO COCTOSIHUSA KOHCTPYKIUU

4 ¢ =ycunune/Hecylas CnocobHOCTb



OrnpenensioT KpPUTHUYECKYIO TeMmiiepaTypy Meramia (fr) B 3aBUCUMOCTH OT CTENEHU
HAMPSDKEHHOTO COCTOSTHHUS (Yt).

[To rpaduky 3aBUCHMOCTH TEMIEPATyphl METALNTMYECKUX IUTACTUH OT BPEMEHH MpPOrpeBa
(MUH) ¥ TpUBEACHHOW TOMIMHBI MeTaiia (tred, MM) oOmpenessitoT (aKTHUYSCKUH Tpeaen
oruecroikoctu [y (Mun).

PACYET OTHECTOUKOCTHU PACTAHYTHIX DJIEMEHTOB

110 IPOYHOCTH
Pacuernas cxema OIIOPbI
a Nn
2 ! : *
N
o=—"
A

N n
Vi =
Ryn A
PACYET OTHECTOHKOCTH

LEHTPAJIBHO-C)KATHIX OJIEMEHTOB 110 IIPOYHOCTH
Nn

NSNS
N\

Nn
O =
A
NHec: Ryn' A [MH]
— Nn
7t R _.A

yn



PACYET OTHECTOUKOCTH
H3ITUBAEMBIX SJIEMEHTOB 110 [IPOYHOCTH

PacueTHas cxema OIIOPbI
On
I I\ W
.12
Nn Mn = qn8 [H ’ M]
NN Z\ [
r v
! \
2% 112 il
M, =Tl
Nn Nn \U y/
AN EELE
i i N -1
: : M, =——[H: m]
! ! 3
Miec = Cl'Wn'Ryn [HM] 7, = M n
C "W, - Ryn

PACYET OTHECTOHKOCTH LIEHTPAJIPHO-C)KATBIX DJIEMEHTOB I10 IIOTEPE
YCTOHYUBOCTH

PacuerHas cxema SIIOPBI BEJIMYMHA
KodduImeHTa |
B 3aBHCUMOCTH
OT crocoba 3aKperieHus

Nn

A

u=1,0

Nn
- A

O =

1. OmnpenensitoT XapaKTEPUCTUKH DJIEMEHTOB
(A, h,b, ..., Ry, E).
2. Omnpenenstor CTENCHb HAPSHKCHHOTO COCTOSTHUS KOHCTPYKIIHH.

N

n

A-R

yn

Vtem =



~

OnpeaenstoT MaKCUMaJIbHYI0 THOKOCTh CTEPKHS

N
o, =—"
A
OnpeaensoT KPpUTHIECKYIO PA3HOCTh KPUBBIX JAe(OpMAIIHK MOI3Y4ECTH
2
¢ o
Ag, =— ——
A E

OmnpenensioT o rpapuky KpuTHdecKyro temrepatypy (er).
OnpenensitoT NpUBEISHHYIO TOJIIUHY METaJlIa.
[To rpaduxy onpenensroT GpakTuueckuii mpeaen oruectoiikoctu I1y.



Tema: IEPEBAHHBIE KOHCTPYKIIMU U UX MIOBEJIEHUE B YCJIOBUSAX MTOYKAPA.

~

/

JEPEBAHHBIE KOHCTPYKIMN

KoHCcTpyKumnm ns KoHcTpyKumnm ns KoHCcTpyKunm ns
u,enbl-\oﬁ p,peaecmw KNeeHoW apeBeCcUHbI ¢daHepbl
Jouwatble bpycosblie
AepeBAHHbIE AepeBAHHbIE
KOHCTPVKUUU KOHCTPVKLMI
JEPEBAHHBIE KOHCTPYKIMIA
HECYIUE OTPAKJAIOLHUE
NEPEBAHHbBIE OrPAMAIOLME KOHCTPYKLIUK
CreHoBble MNanTbl MNnnTbl MNeperopoakm
naHenm nepeKkpbITUA NOKPbITUA
A 4
TpexcnonHblie
(nepeBsaHHbIN
LIQI’\I.IQI‘\
HECYLWME KOHCTPYKLIUN
BAJIKU: PEPMDI: PAMBDI:
- MOCTOAHHOM - TpeyronbHble (40 21 m); - THyTbl€;

BbICOTbI (40 18 m);

- ABYCKaTHble (10
18 m).

- MHOroyronbHble (40 24 m);
- cermeHTHble (A0 24 m);

- CTpeé/ib4yaTble

- U3 NPAMOIMHENHBbIX
anemeHTOoB (g0 18 m);

- THyTblE U3
ﬂpHMOﬂMHeVIHbIX




JEPEBAHHBIE KOMITO3MIIMOHHBIE MATEPHAJIBI

Lo |

PAHEPA ACI ABII

AKOHOMUYECKAS DOOEKTUBHOCTD JEPEBAHHBIX KOHCTPYKIIUIA ITEPE/]
KEJIE3BOBETOHHbIMU

1. Cumxenue pacxona cranu Ha 20...24 kr/v®.
2. Cuamxenue pacxonaa nemenra Ha 30...35 Kr/M°.
3. OO6uerdaer Maccy MOKpbITHH B 4...5 pa3.

ITPOEKTUPOBAHME JEPEBSHHBIX KOHCTPYKIIMI
(CHulI 11-25-80)

[TepBoe npenensHOE cocTosiHUE  (TIO Bropoe npenensHOe cocTosiHUE
Hecylieil cnocoOHOCTH) (o medopmaryn)
O < Dy fo< [f]
(ycunme) (Hecymras (mporu6) (mOmyCTUMBII
CIIOCOOHOCTB) nporuo)

HopMaTuBHEIE HArpy3KHU

PacueTrHble Harpysku
N — pacueTHOE NPOJ0IbHOE YCUIIUE
M — pacueTHbIi U3rubaromMii MOMEHT

Nn — HOpMaTUBHOE MPOJIOJILHOE YCUIIHE
Mn — HOpMaTUBHBIN H3TUOAIOIINI MOMEHT

PacueTHpic CONMPOTHUBJICHU A
BJOJIb BOJOKOH (I[J'ISI COCHBI)

F\I:QM — U3THO; HopmaTtusHoe
¢ — CXKATHE; COIIPOTHUBJIICHUE
Rp — pacTsxenue; R"
Rex — caBur;

My — K03 PUIMEHT, YIUTHIBAIOLIUI TOPOTY
JPEBECUHBI,

Ms — KO3 GUIUEHT, YUUTHIBAIOIINH YCIOBUS paOOTHI.

LIEHTPAJIbHOE PACTSIDKEHUE
Pacuer Benetcs no Hanbosee ocnabieHHOMY CEUEHUIO

O‘leﬁRp-mo
I:HT



Koadduunent me=0,8 yunThIBaeT KOHIIEHTPALMIO HAMPSDKEHUH, KOTOPhIe BOSHUKAIOT B MECTax
ocialneHui.
Fur — Hanbounee ocnabneHHoe cedeHue (TUIOMIAIb HETTO B PACCYUTHIBAEMOM CEUCHUH ).
HEHTPAJIBHOE CXKATUE
PacueT Ha mpoYHOCTH MPOU3BOIUTCSA IO (hopMyIIe

N — meiicTByro1IEeE yCHIIHE, _ N <R
Fur — nmnomans Herro. Oc = = = 'C

HT

N3TMBAEMBIE DJIEMEHTHBI
M
L O, = <R,
Me - K03 puLmeHT, yauThIBarOmuit W -m
pa3Mepbl CeyeHHsI. HT o
-S

_ — " CK
Q — pacueTHas monepeyHas CHia; b-J 6p
S — craTudeckuii MOMEHT OPYTTO CABUTAEMOM YaCTH OTHOCHTEILHO HEHTPATBLHOU OCH,
J — MOMeHT uHepuuu 6pyTTO;
b — mmpuna ceuenus;
Rck — pacdueTHOE COPOTUBIICHHE IO CIIBUTY.

Tabnuna - Pacuernsie conporusienus Rr (t ~ 80°C) mpeneioB OrHECTOMKOCTH A€PEBIAHHBIX
KOHCTPYKIUHI

Pacuernoe conporuBnenne, MIla, B
Harpsixentoe YcnosHoe 3aBUCUMOCTH OT COPTa JIPEBECHUHBI
CONPOTHUBIICHUE 0003HaueHHE
1 2 3
H3ru6 Rw 29 26 18
CoxaTre BJIOJIb BOJIOKOH Rtc 26 23 16
Pactsoxenne BIonn Ryt 20 15 -
BOJIOKOH
CxayipIBaHHE BIOJIb Rfgs
BOJIOKOH:
LHEILHON 3,0 2,7 2,7
KJIECHOH 1,2 1,1 1,1

OAKTHYECKHUH ITPEJEJI OTHECTOUKOCTH
JEPEBAHHOM KOHCTPYKIJUU U3 YCJIOBHUA EE [IPOYHOCTH

g = To+Ter

I€ To — BpeMs OT Havaja BO3ACUCTBUS HA APEBECHHY JI0 €€ BOCIUIAMEHEHUS
Ter— BpEMsI OT HavaJia BOCIUIAMEHEHUS! IPEBECHHBI IO HACTYTICHHS
HPEIEITBHOTO COCTOSIHUS
To IpuHUMaeTcs 5 MuH. [l apeBecunsl ¢ BnaxHocTbio W=12%



Z¢r — KpUTHUECKas ITyOnHa 00yTiIMBaHUs
V — CKOpOCTh O0YTJIMBAHUS JPEBECUHBI

Z

_ “cr
cr
V

Tabmuua - CKopocTh 0OYTTTMBaHUS JPEBECHHBI

CkopocTh 00yTITMBaHUS APEBECUHBI, MM/MUH.
Hanmensbimii pasmep ceyeHus, MM

KJIECHOU LEJILHON
120 u 6o1ee 0,6 0,8
meHee 120 0,7 1,0

Pacuer Z¢r sBIIIETCS OCHOBHEIM B pac4ueTe Hq)

Jns pacdyera Zcer UCHONB3YETCsl PAaBEHCTBO, OIpEENAIOLIee MPEesIbHOE COCTOSIHUE
JIEPEBSIHHON KOHCTPYKLUU IIPU [1OXKape:

of = Rt

Hamnpspkenne of mpu mokape 3aBHCUT OT U3MEHEHHS T'€OMETPHUYECKHX XapaKTEPHCTHK
(A, W, J, 1) KOHCTPYKIIHH.

N- K03 PHULHEHT N3MEHEHHS TEOMETPUIECKUX XapAKTEPUCTHK

Af . Wf Jf _f

PTAT Wy BTy R

As; Wr, Jf; if — reoMeTprudeckue
XapaKTEPUCTHKH CEUCHUS TIPH TOXKAPE.

n=Ff(h/b;Zs/h),rneb<h u Zs<0,25b

Ecnu Touka nepeceuenus napamerpoB M; h/b; Ze/h HaxonaTcst HUKe WITPUXITYHKTUPHON JIMHKH,
3HaueHue Zgr npuHumMaercs 0,25h.



0,7

0,6

0,5

0,4

0,2

0,1

Tema: PACYET OTHECTOMKOCTH JEPEBSAHHBIX KOHCTPYKIIAM

OFIIUH I[TOXO/ K OIIPE[EJIEHHUIO
ITIPEJJEJIA OTHECTOHUKOCTH 1o JEPEBAHHBIX KOHCTPYKLIHUH

[lpemen OTHECTOWKOCTH JIEPEBSHHBIX KOHCTPYKIMH HACTymaeT B pe3yibTaTe
YMEHbBIICHHUS TUIONIAIM CCUCHUST KOHCTPYKIIUH.
OOyreHHsIi cinoit

h|{ Zcr
— >

b
1. Omnpenensiercst K03(pPUIMEHT HW3MEHEHUS] T€OMETPHUYECKHX XapaKTePUCTHUK (IpelesbHOe
3HAYEHHUE).

Hanpumep as1s1 ¢:xaToro 3jieMeHTa 7, = N,
A =—D—
A- R,
2. [To nomorpamme, o Benuunne 1 1 h/b onpenenstor Ze/h, a 3atem Z.

3. OnpenensroT H@ = 7, + cr



PACYET OTHECTOUKOCTH
JTEPEBSHHBIX PACTAHYTBIX DJIEMEHTOB
Oft

N
Ryt
/ oft = Rt
Ter T

NN

v

O = — = Ry
7a - A
[anee ucnonp3yem 3aBUCUMOCTb
na=Tf(h/b; Zcr/h), NA3(4)
Haxomum Zcr/h;
3areMm ZCr;
Z
T = —-
Vv
3aTEM qu — TO + Tcr R
Zcr/h
PACYET OTHECTOHUKOCTH
JEPEBAHHBIX CJKATBIX DJIEMEHTOB
(U3 YCIIOBUA I[IPOYHOCTH)
YOC
Nn
D — t°C t°C
_ «—
N = N, "~
A=
A ’ Rfc /
/ Zcr t°C
nA 4
< b Haxomum Zcr/h,
. 3areM ZCr,
T 1
\\ T, = Lo I, =7,+7
SN Y d — 0T Fer

Zcr/ﬂ = >



PACYET OIHECTOHUKOCTHU JAEPEBAHHbBIX U3 MEAEMBIX JJIEMEHTOB I10
HECYII[EU CIIOCOFHOCTHU

IIpoBepstOT TpH YCIOBUA:

- YCIIOBHE IIPOYHOCTH 110 HOPMAJIbHBIM HAIPSKEHUAM Giw;

- yCIIOBHE IIPOYHOCTH IO KacaTelbHbIM HAIPSKEHUIM Tigs;

- YCIIOBHE YCTOWYMBOCTH IJIOCKOH (hopMbl 1eopmMupoBaHusi.

1. OmnpenenstoT U3 KaKA0ro YCIOBUS MpeieibHble INyOuHbl 00yriruBanus ZCr.
2. Br16uparoT MuHUMaNbHOE 3HaUeHue ZCr.
3. Hcxons 3 MUHMMAJIBbHOTO 3HaYeHUs ZCI ONpeeNsioT

Z
I, =1,+ Vcr

PACYET OIHECTOHUKOCTHU JJEPEBAHHbBIX
H3ITUBAEMBIX DJIEMEHTOB U3 YCJIOBUA [IPOYHOCTH

HA JJEHCTBUE HOPMAJIbHBIX HAIIPSDKEHUU Otw

M N M
( $ ) O-fw - wa

Omropa
M
Otw = —— = wa
7w -W
TNw3(4)
_ M n
Mw W -R




PACYET OTHECTOHUKOCTHU JAEPEBAHHbBIX
H3ITUBAEMBIX SJIEMEHTOB U3 YCJIOBUA [IPOYHOCTH

HA JIEUCTBUE KACATEJIbHBIX HATIPSDKEHHUH TEQS

7\ Q-
I o lo
IIPEJ[EJIBHOE COCTOAHUE
1,5Q .. =R 1,50
qus - N qus fas fas 7 —

A - A

A

NA3(4)

OCHOBHBIE ITOJIO)KEHHUS PACYETA OTHECTOHUKOCTH C)KATBIX DJIEMEHTOB U3

YCJIOBHUA YCTOHYUBOCTH
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Tema: OTHECTOMKOCTHD KEJE30BETOHHBIX KOHCTPYKIIUI

TIOHATHUE O XXEJIE30BETOHE U BU/IbI JKEJIE3OBETOHHBIX KOHCTPYKIIMIA

1850 r. — Jlam60 Bo @paHIMK NPEATIOKNUT KOHCTPYKIIUIO JIOAKY.
1892 r. — umxenep ['eHHEOMK MOMYYMII MATEHT Ha KOHCTPYKIMIO MOHOJHUTHOTO PEOPUCTOTO

IMOKPBITHA.

1925 r. — cOOpHBIH Kel1e300€TOH.

1930 r. — ®@peiicHe co3aain NpeaBapUTEIbHO HANIPSKEHHBIN JKene300€ToH.

Bo3MoxxHOCTH COBMECTHOM paboThl O€TOHA M apMaTypbl 00€CTIeUnBaET:

HaJIe)KHOE CLETJIEHHE U aHKEPOBKa apMaTyphl B 3aTBEp/IEBIIEM OETOHE;

TemreparypHble KO3(QQUIMEHThl JUHEHHOrO paclIMpeHHs OeToHa M apMarypbl OJM3KH,
MO03TOMY IIPU OOBIYHBIX TEMIEPATypax CLEMJICHUE MEXAY HUMHU HE HapyIlaeTcs:

ap=0,7...1,0-10°°C*

as=1,0-10°°C

OEMCHTHOC TCCTO XUMHUYCCKHU HE BSaHMOHCﬁCTByeT CO CTaJIbIO.

BBICOKAs IMPOYHOCTD;

INPEUMVYIIECTBA JKEJIE3BOBETOHA:

ceiicMo- 1 BUOPOYCTOWYUBOCTb;

JIOJITOBEUHOCTH;
OTHECTOUKOCTD.

HEJIOCTATKU XEJIE3BOBETOHA:

OoJibIas Macca KOHCTPYKITUH;

MOBBIIIICHHBIC TCIIJIO U 3BYKOIIPOBOAHOCTD,

ycaJKa U MoJI3y4ecTh OETOHA.



BU/IbI )KEJIE3OBETOHHBIX KOHCTPYKIIMIA

ITo cniocoOy Bo3Benenus JKbK noapaszaenstores:

MOHOJIUTHBIE;

COOpHBIE;

COOPHO-MOHOJIUTHEIE.
[To Buny apmMaTyphi:

¢ THOKOI apMaTypoii;

C HecylIer apMarypoi.
[To Bumy OetoHa:

U3 TSKEJNOro OeTOoHa;

M3 JIETKOTO OEeTOHA;

U3 CUJIMKATHOTO OETOHA;

W.T.J.

0e3 mpeBapUTEIHLHOTO HATIPSKEHUS;
C MPEABAPUTEILHBIM HANPSHKEHHEM.

Ta6muna -ITIPOEKTUPOBAHMUE XBK (ITO CHull 2.03.01-84%)

[To necymeit cnocoOHOCTH (TIpeieTbHOE [To npurogHOCTH K HOPMATBHBIH
COCTOSTHUE TIEPBOI TPYIIIHI) AKCIUTyaTaIuu (MpeieabHoe COCTOSTHUE
BTOPOI IPpyIIIbI)

10 MMPOYHOCTH; 0T 00pa3oBaHUs TPEIINH;
10 TTIOTEPE YCTOMYUBOCTH; OT YPE3MEPHBIX EPEMEILICHUM.
(hOpMBI KOHCTPYKIIMH U €€ TOJTO0KEHHUSI. Rbser — pacueTHoe compoTuBiieHHE OeTOHa
Ry — pacuetHoe conpoTuBiieHHe OETOHA CKATUIO I MPENEIbHBIX  COCTOSHUU
CKaTHIO. BTOPOI TPYIITIBL.
Rot — pacuetHoe compotuBieHue OeToHa | Rptser — pacueTHoe conpoTuBieHUE OeTOHa
PaCTsKEHHUIO. PaCTSOHKEHUIO Ui TpeAeibHBIX COCTOSHUH
Rs — pacueTHOE CONMPOTHUBIICHHE apMaTyphl. | BTOPOU TPYIIIHL.
Rsser =~ —  pacdyeTHOe  CONPOTUBIICHHE
T < Tper apMartypel s NPEJENIbHBIX  COCTOSIHUM
BTOPOM TPYIIIBL.
T S TCI"C
a < Acrel a < acre2
f < [fiim]

3HaueHus Harpy3oK M BO3JEUCTBUN, KO3(DPUIMEHTOB HAAEKHOCTH IO Harpyske,
KO3 PUIIMEHTOB COUETAHUH, a TAK)Ke MOJpPa3JIeIEHHe HArpy30K Ha IMOCTOSHHBbIE M BPEMEHHbIE
JOJKHBI TPUHUMAThCs B cooTBeTcTBUM ¢ TpeOoBanusimu CHull 2.01.07-85 «Harpysku u
BO3JECHCTBUA.



Tema: TEIVIOTEXHHYECKASL 3AJAYA B PACHETAX OTHECTOMKOCTH
AKEJIE3OBETOHHBIX KOHCTPYKIIUU.

OraecTroiikocTb  Kele300€TOHHBIX KOHCTPYKLUMH yTpauyuBaeTcs, Kak IpaBWiIoO, B
pe3ysbTaTe IOTEPU HECyIleW CHOCOOHOCTH (OOpyLIEHHE) 3a CUeT CHMXKEHUS IPOYHOCTH,
TEIUIOBOTO PACIIUPEHUS U TEMIIEPaTypPHOM MOI3y4ecTH apMaTyphbl U OeTOHA MPU HAarpeBaHUU, a
TaKXKe BCJIEICTBHE MOTEPH TEIIOM30IUPYIOLIEeH CIOCOOHOCTH.

[Ipenen OrHECTOMKOCTH JKENE300€TOHHBIX KOHCTPYKIIMH IO  TEIUIOM30JUPYIOIICH
CIIOCOOHOCTH HaXOJUTCS IIyTEM OJITHOTO TEIJIOTEXHUYECKOIO pacyeTa.
TEIUVIOTEXHUYECKAS 3anaua 3akiitodaercs B ONpPEAeNiCHUHU TeMIlepaTyp B Telle OETOHA U

apMarTypsl.

TemnepaTypHoe MoJjie - 3TO paclpeesieHHe TeMIIePaTyphbl 0 CEYEHUIO KOHCTPYKIIUUA BO BpeMs
ero oborpesa.

HaubGonee ymoOHBIM MpUEMOM TOCTPOCHUS TEMIICPATYPHBIX IOJCH SBISETCS METOJ
3JIEMEHTAPHBIX OAJIAHCOB, MPEIIOKEHHBIN B 1964 rony akagemukoM A.Il. BanndeBbiM.

Ha ocnose 3toro merona SIkoeneB A.M. pa3zpaboran mpuemsl pacyera TeMIEepaTypHbIX
noneit B anemenTax JKBK, ¢ yueTtom 3arpar Tera Ha ucnapeHue BIary.

[IpouHocTHOE TMOJE - OTO pacmpeAesieHHe IMPOYHOCTH MaTephayia 10 CEUCHHUIO
KOHCTPYKIIUU BO BpeMsi €ro o0orpesa.

[IpouHocTHOE OJIE OMpeesIeTCs] B 3aBUCUMOCTH OT TEMIIEPATYPHOTO OIS,

[IpouHocTh GeTOHA MpU TemIepaType

Rbtem = Rbu‘Yb,tem
Yb,tem - KOOPDUIIUEHT YCIIOBUS paOOTHI, 3aBUCSIIMI OT TeMIIepaTypbl O€TOHA MPH MOXKape.
Rbu - pacdueTHOE conpoTUBIIEHHE OETOHA VIS pacueTa Ha OTHECTOMKOCTb.
R = &

bu
Vo

Rbn - HOpMaTHBHOE CONPOTHUBIICHUE OETOHA;
1o = 0,83 - koadduLMEeHT HaEKHOCTH MO OETOHY.

H3meHeHne TemmepaTyphl NMPU CTaHIAPTHOM TEMIIEPATYPHOM DPEKHUME XapaKTepU3yeTcs

3aBHCHMOCTBIO
«— 3451g(0,133 T +1) +t ,,
rae 1, - Temnepatypa HarpeBatoiei cpensl, °C;
T - BpeMs [oxapa, c;
t, - HayaspHas TemrepaTypa KOHCTPYKIUH J10 oxapa, paBHas 20°C.

[Ipu »o>ToM HEOOXOOUMO YYecTb MEePEMEHHOCTh BO BpPEMEHU TEIUIOU3UUECKUX
XapaKTepUCTUK MaTepuajia B 3aBUCHMOCTH OT HENPEPBIBHO H3MEHSIOIICIHCS TeMIepaTypbl
Cpelibl, BIUSHUE BIAXKHOCTU MaTepuaa.

st pacuera TeMriepatyp B KeJie300€TOHHBIX KOHCTPYKIUSIX MPU TPAHUYHBIX YCIOBUAX 1-
r'0 poJa MOXET UCIIONIb30BaThes hopmyna

t,. =1250-(1250-t1)erf X , rtme erf X - ¢ynkuus ommbok [Naycca (mpunoxenme 1); tn -

HavaIbHAs Temreparypa, pasHas 20°C.
TIpUMEHNTENBHO K ONMPEJIENeHNI0 TEMIIEpaTyphl 060rpeBaeMoii MOBEPXHOCTH to MIOCKHX
KEIe300€TOHHBIX KOHCTPYKIMI BBILIE, yKa3aHHas popMyJia IPUHUMAET CIIEAYFOIIUN BUI:

to = 1250 (1250 — t,)erf —=,
AT

rae o - Temneparypa oborpeBaemoii moBepxHoctH, °C;
K — k0o HUIMEnT, 3aBUCAIIHIA OT IIOTHOCTH P oc CyXOTr0 6eToHa, ¢ %°,
MIPUJIOKEHNE 2;
T - Bpems, C.
[TpuBeneHHBIH KOXPPHUIMEHT TEMIIEPATYPOIIPOBOTHOCTH ONpEAEIsieTcs o hopmyIie



}lrgm,m
'::crem,m +50,4wg)poc
r7ie A temm U C temm — COOTBETCTBEHHO CpeaHue KO3 PuimeHTs! Teronposoaroctu (Bt/m °C) u
teroemkocTH (J[x/(kr °C) 6eTona npu tm = 450°C;
Op — HAYAJIbHAS BECOBAsl BIAXKHOCTb OeTOHA, %0;
Poc - CPEIHSAS IIOTHOCTH GETOHA B CYXOM COCTOSIHUM, KI/M .

3HaueHUe CpeHEN MIIIOTHOCTU OETOHA B CyXOM COCTOSTHUU
100p,

1004w,
IJI€ Py - ITIOTHOCTH OETOHA B €CTECTBEHHOM COCTOSIHHH, KI/M .

PACYET TEMIIEPATYP
B CIUVIOLIHBIX IIVIOCKHUX KOHCTPYVKIHAX

Apog =

Poc =

[Tpu ogHOCTOPOHHEM 00OTpEBE

Temmeparypa B ce4eHUU KOHCTPYKIIMH PACCUUTHIBAETCS IO (hopMyIie:

kia, ., +
t, =1250 — (1250 —t, )erf -V et Y
a T

,
red
rac

Y - pacCTOSTHMM 10 HOpMaJIM OT 000rpeBaeMoil MOBEPXHOCTH JI0 PACYETHOM TOUKU Teja, M;
ared - IPUBECHHBIN KOA(PPHUIIMEHT TEMIIEPATYPOITPOBOTHOCTH.

A

tem,m

+50,4W,) p,.

ared ( C
tem,m

rie

Atem, m - cpeIHUM KO3 duumeHT TernonpoBogHocTH mpu t = 450°C, Bt/(Mm-°C);

Ctem, m - cpeTHUI KO3 (GUIUESHT TEIJIOEMKOCTH TPH

t =450°C, x/(kr-c);

W) - HaganbHas BecoBas BIAXKHOCTH OeToHa, %o;

Poc - CPETHAS TUIOTHOCTH OETOHA B CYXOM COCTOSIHHH, KI/M>.
TEMIIEPATYPA B APMATYPHbBIX CTEPKHAX

- y+k.d

y=a ! 2‘\/ T ’
rac

Y - paccTtosiHie 0T 000rpeBaeMoii MOBEPXHOCTH JI0 Kpasi apMaTyphbl, M;
K1 - KOO PUIIMEHT 3aBUCSIIHNIT OT TNIOTHOCTH OETOHA.

OIIPEJJEJIEHUE IIPEJIEJIA OTHECTOUKOCTHU
CBObBOIHO-OIIEPTBIX DJIEMEHTOB
(I10 KPUTHYECKOM TEMIIEPATYPE APMATYPHI ts )

N3 dopmymnst (17.5) npu ty,: = tser, HAXOTUM
1250t
1250t

3aTeM IO MPUII0KEHUIO |

erfx (12.4);



+y+kld

Kk = 1
X _ \/ ared
- 24z (125
Ko Y *kd
ared
Beipazum 1 = Il: v = qu - 22X

Kputnueckas tremmneparypa apMarypsl s cr 3aBUCHT OT CTEIIEHU HAMPSKEHHOT'O COCTOSTHUS Vs tem.
[Ipu nByxcTopoHHEM 00OrpeBe TeMIleparypa B CEUEHMHM KOHCTPYKIIMH pPAaCCUUTHIBACTCS IO

bopmyre:

& 2=¢ 4|
t, . =1250—-(1250-t,)| erf +erf -1}
| 2JF, 2R

rIe

£=1-

X .
05b+kya, 9

X - paCCTOSIHME OT LIEHTpPA 10 PACUETHOM TOYKH 10 TOJIILUHE IIJIACTUHBI, M.

Fo = Fres 1 } (17.10) i ®
0o~ J .10) - xpurepwuii bC;
(0,5b + kq/a, ) PHIEPHITP
[Moacrasus 3nauenus &, Fo, b B popmymy (17.8):

k+i X_|_b_7x
Ja Na
t . =1250—(1250—t )| erf — Y% terf — Y0 1
| 2t 27

Breipaxkenne B kBagpaTHbIX ckoOkax (17.8) m (17.11) mnpeacTaBisiFOT OTHOCHUTEIBHYIO
U30BITOYHYIO TEMITEPATYPY Ox, KOTOPYIO MOXHO OIPENENUTh M0 TpaguKy B 3aBUCUMOCTH OT Fo 1
& [mpunosxenue 2], Torna gpopmyna (17.11) ynpouraercs:
txc = 1250 - (1250 - tﬂ)ex (1712)
[Ipu pacyerax OIrHECTOMKOCTH CTEP)KHEBBIX KOHCTPYKIUH (KOJIOHHBI, OalKu, pUreis)
HE00X0/IMMO HalTH TeMIepaTypy B cepeArHE TONIUHBI TNIACTUHBL, T.€. pH X=0.
tx=0,r = 1250 - (1250 - tx)-0u. (17.13)
rae Oy - OTHOCHTENIbHAs TeMIlepaTypa, onpejernseMas Mo MPUIOKEHHI0O 3 B 3aBUCUMOCTH OT
Fol4.
TemmepaTypa apMaTypsl B CTEPKHEBBIX KOHCTPYKIIUSX
npu oborpese ¢ 3-X 1 4-X CTOPOH

Ly I )
t—t ’

6 H




OIIPEJEJIEHAE TOJILIHUHBI BETOHHBIX CJ/IOEB, IIPOI'PEBIIIUXCA /10 34AHHBIX
KPUTHYECKUX TEMIIEPATYP

PacdetHoe compoTuBiieHne OeTOHa Uil pacyeTa Ha OTHECTOMKOCTh B CIIOSIX MPOTPETHIX
10 kpuTHueckux Temrepatyp (tbcr).
Rbu =0
B ocraBmiemcst ceuennu nporperoro 6erona t; < tocr
3amaua ompenerneHus CIoeB OeToHa NPOrpeThix A0 ter sBIsieTcss oOpaTHOW 3amaved 1o
OTHOIICHHIO K OMPEAETICHUIO TEMIIEPATyp B CEYCHUH OETOHA.
s oqHOCTOpOHHETO 000TpeBa onpeaensercs u3 ypasuenus (12.2), rae y = Oy.

Sy = (2XN7T —K)\[A,0;

X ompenensieTcs Mo NpUIoKeHUIo 1 B 3aBUCUMOCTH OT

~1250-t,

erfX = ——>¢r .
1250t

OIIPEJIEJIEHUE AJ[PA CEYEHUA KOHCTPYKLHUU
1IPH OFOI'PEBE C 4-X CTOPOH

W13 ypasuenus (17.9)
X
: 0,5b + k. /&,

pu X=btem, x HaXOIUM
btem,x - (O!be + k\/ ared )(1_§x)1

Ex - ompenensercs 1o rpaduky (MpUIoKeHUE 2) B 3aBUCUMOCTH OT BEITHIHHBI Ox 1 Fox
B 1250 -t N (t, — ty o )t —t,)
©1250-t, (t,—t,,,)(1250-t,)

rae ty=0: = 1250 - (1250 - t,;)-0.
Oy IPUHIMAETCSI IO TPHIIOKEHHUIO 3 B 3aBUCUMOCTH OT Fox/4.
Areg - T

F,. = ;
™ (0,5b. +kya,,)?

Dy = (0,5b, +Kyfaq JL-E,);

AHamoruuHo OIIPCACIIICM:

by = 2btemyx; hs = 2btem,y;



Tema: HECYIIAA CIIOCOBHOCTD U3I'MBAEMbIX U PACTAHYThHIX
’KEJJE3OBETOHHBIX KOHCTPYKIIUM

PACYET OTHECTOHKOCTH ITJIOCKHUX U3 MBEAEMbBIX MHOI OITYCTOTHBIX
KEJIE3OBETOHHBIX OJIEMEHTOB

b

&

O e N

h 10/ b

& . ® e
T\

As

b’
> Xtemfh ’f
) .
f fffffff{//fffffffff///fffﬁ
v
h{ ho a
) e
:&\>§ AS Xtem>h ,f
20y
' M
X > _ 2 n
Xtem —OHI{gI%HﬂGTC; no gpopmyne tem ho o h0 -2 R .b J
bu

TO Ostem  OHpezenseTcs no popmyie

Eciu "
o :Rbu'b'xtem. .
s,tem As ", rae BMecTo b ucnonb3yercs b V&)
Ecinn, Xom > h y TO €€ He0OXOAMMO MEePECYUTATh 110 (PopMyJIe:

X =h.— 2_2.[M”_hlf'(blf_pr)'Rbu(h0_0’5hlf)]_
tem 0 0 ’
Rbu'sz




. I:Qbu[hfbf + (Xtem o hf )pr] i
Gs,tem - AS ’

ts,cr — OIIPCACIIAIOT IO MPUIIOKCHHUIO 5 110 BeJIMYHHE

O

7/ _ s,tem
s,tem ’
R

Su

[HOCJIEHOBATEJIbHOCTD
pacuera mpeiesia OrHECTOUKOCTH TUIOCKUX M3TH0aeMbIX MHOTOITYCTOTHBIX JKeIe300€TOHHBIX
3JIEMEHTOB.

1. Berucnsercs usrubaromuii MoMeHT My (B 3aBUCHMOCTH OT Harpys3KH).
2. Bpruucinsercs BbICOTa CKATOM 30HbI Xtem IO (hOpMYIIE:

M

_ 2 n .
Xtem_ho_ hO_ZR T
bu ~Mf
Xiom S H
3. Eciy, TO Ysem ONpesensercs no Gopmyie
— Rbu ) b ) Xtem b|
Vstem = ———, rae Bmecto b ucnonssyercs M ¢

As'Rsu

1
1. Eemn Xy = h £, TO €€ HE0OX0IMMO MEPECYUTATS 110 (POpMyJIE:

2-[M, —h; -(b; - 3b,)- Ry, (hy 05h)]

2
Xiem = hO o hO o
Ro* 2.b,
U TOT/Ia:
Rbu[h b + (Xtem h )Zb ]
4 sitem — AS R
5. Tlo npunoxenuro 5 onpenensiercs tser (KpUTHYIECKAs TEMIIEPATYPA).
6. Brrumcnsercs Qpyukius omubok I'aycca mo gpopmyie :
1250 —t
erfxX = s.cr
1250 —t,

~

Haxomutcs apryment ¢pynkmuu ["aycca.
8. Beruucnsercs npenen oraectoiikoctu [y mo popmyie:



k
=11, = Ared
* 2 X ’
Tema: HECYIHIASA CIHHOCOBHOCTb CXKATBIX JKEJE3OBETOHHbBIX

KOHCTPYKLUIA.
PACYET OTHECTOHKOCTH BHELIEHTPEHHO-CKATBIX
SJIEMEHTOB CO CIYYAHHBIM IKCLIEHTPUCHTETOM

€a— CIIy4JaliHbI{ AKcLeHTpucuTeT m.1.21

(CHuII 2.03.04-84%)

ezh;l;
° 30 600

[TpuGim>xeHHBIH METOJ] pacyeTa, OCHOBAHHBIM Ha OMNpPEACICHUM IUIOMIAAM sjpa CeUeHUs Aj,

OTPAaHUYEHHOTO PACUCTHOH (KPUTHUECKOI) TemMnepaTrypou th.cr.

CeueHne KOJIOHHBI:

Puc. 19.1

Hecymast cnocoOHOCTE HarpeToi KOJIOHHBI TP 000TpeEBe C 4-X CTOPOH

N ptr gotem(A;z Rbu + I:Qscu ) As,tot ) 7s,tem);

rae Ay — IIOMAAb A/1pa CEYEHHUs,
A;{ = bx‘hx
A, tot — CyMMapHas TJI0IIaIb apMaTyphl;



ok~ wn PR

Qtem — KOX(PQHUIMEHT NPOJOIBHOIO H3ruba, YYUTHIBAIOIIMN JUIMTEIBHOCTh 3arpyKeHHS,
rHOKOCTh U XapaKTep apMUPOBAHUS KOJIOHH.

ITocnenoBarenpHOCTH pacuera Il

3azaeMcsl UHTEpBaJaMU BPEMEHU T1...Tn.

OmpenensieM HECYIIYIO CTIOCOOHOCTH KOJIOHHBI B 33/IaHHBIC IPOMEKYTKH BPEMEHH.

JUist 3a1aHHBIX MHTEPBAJIOB BPEMEHH OMpEeIsieM TeMIepaTypy CTep>KHEH.

[To HaliieHHBIM TEMIIEpPAaTypaM U3 MPHUIOKEHUS 5 HaX0IUM KO3 OUIIEHT s, tem.

Haxoxum pasmepsl siapa cedenust by u hy 11st 3a1aHHBIX IPOMEIKYTKOB BPEMEHHU.
6. Crpoum TpauK CHIDKCHHS HECYIIEH CIIOCOOHOCTHM KOJIOHHBI B YCIOBHAX IOXapa u
onpezenseM 1y mpu Np t = N,

OBLUE I10JIO’KEHUA PACYETA
BHEIIEHTPEHHO-CKATBIX SJIEMEHTOB J]O 110KAPA

} \/__ to.C
l

Crena.
T

0,5h

A's

As

ai

a ho

3KCL[CHTpI/ICI/ITCT HpO,[[OHLHOf/'I CHJIBI OTHOCUTCIIBHO LHCHTPA TAXKCECTU CCUCHUA

€ = e1t€a



€1 — OKCHCHTPUCUTET MMPUIIOKECHHOI'O OITIOPHOI'O JaBJICHU.

IlepBblii ciiy4ail BHEHEHTPEHHOT'O CKATUSA

I e
< eon
i
i
i
i
|
i
|
| X
i
|l & | N
: | 0,5x
i
Ns Nb
h
/a hO SN
X
|< >
[
o
¢ b
. y
, «>

. a'
Nper :Rbn'b'x_i_Rsn'As_Rsn'As

X — BBICOTA C)KaTOM 30HBI OETOHA;

Rbn — HOpMaTHBHOE COMPOTHBIICHHUE OETOHA (OMpeeNsieTcs] B 3aBUCUMOCTH OT Kjlacca OeToHa 1o
ta6n.12 CHull 2.03.01-84%*) (MmoxHO Rbuy);

b — mmpuHa ceyeHus KOJOHHBL;

Rsn — HOpMaTHBHOE CONPOTHBJIICHHE apMaTypbl CKATHIO M PACTSDKCHUIO (OTpeesieTcs B

3aBUCHMOCTH OT Kiiacca apMaTypsbl o tabm. 19 CHull 2.03.01-84%)



SR

(MOHO Rscu); A's, As — IJIONIAb CKATON M PACTAHYTOW apMaTypbl COOTBETCTBEHHO.
BpicoTy ckaToil 30HBI X OMPENENSAIOT, MPEABAPUTEIHHO 3aJaBIIUCh KOA(PPHUIIMEHTOM ydeTa

nporuban =1...2.
—X <
Ecimn é: - h = ,é: R TO JIEVCTBUTEJICH MEPBbIM CIy4all BHELIEHTPEHHOI'O CHKATHSI.
0

ITpn 5 > 5 R HMEET MeCTO BTOPOM Cilydail BHELIEHTPEHHOT'O CoKATHS.
IPaHUYHOE 3HAYCHUE OTHOCUTEIBHON BBICOTBI CKATOM 30HBI .

[TpoepsitoT kK03 PUIHEHT: 1
7= TN
11— >

N — ycuiine oT BHELIHEN HArpy3KH, N or

npuHsITh N = Nper.

Ner — yCJIOBHast KpUTUYICCKas CUjia

Bmoport cnyuaii eneyenmpennozo cocamus

fzh_):>§R

Hecymas cnocobHOCTh ompenensiercs no popmyie:
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BricoTy cxxaToit 30HBI X=Ehg OmpeessioT, MPEIBAPUTEIBHO BHIUUCIINB OTHOCHTEIBHYIO BBICOTY
CKaToH 30HBI &, MPEABAPUTEIBHO 33JaBIIHCH KO (UIIMEHTOM yuera mporuba n = 1...2.
OCHOBHDBIE 110JIOJKEHHUA PACYETA

HpI/IHI/IMaCMHe AOIYIICHUA:

1.ConmporuBnenne OeTOHA CXKATHUIO, MPOTPETOTO BHIINIE KPUTHUECKOH TEMIIepaTypbl Harpesa,
IPUHUMAIOT PaBHBIM HYIIIO.

2.ConpoTuBieHuss OeTOHa CXaroro pabo4yero Ce4YEeHUs MPEJCTABISAIOT PaBHOMEPHO
pacnpeeeHHbIMU 110 C)KaToM 30He OETOHA M IPUHUMAIOT paBHBIMU Ropn.

3.PacTsruBaroniye U CKUMAIOIINE HAIPSHKEHHUS B HATPETOH apMaType MPUHUMAIOT PaBHBIMU

Rst = Rsn Vst

MO>KHO MPUHSATH: Rst - Rsu Y st

7/ st KOA((UILIMEHT CHUKEHUSI HOPMaTUBHOT'O CONPOTHUBIIEHUSI apMaTyphl IPU HarpeBe
é:t — _h OTHOCHUTEJIbHAS BBICOTA CKAaTOM 30HBI B YCIIOBUSX Harpesa.
Ot
5’[ — §Rt NEepBbI  caydyail  BHELEHTPEHHOro  cCkaTus  (ciydail  OOJBIIMX
AKCLEHTPUCUTETOB).

[lepen pacueToM onpeAensoT FreOMETPUUECKHE XapaKTEPUCTUKU CeueHus: OeToHa.
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Ceuenue KOJIOHHbI NPU MpexcmopoHHeM 0bozpese
Hecymas crocoGHOCTh KOJIOHHBI B Cilydae OOJBIIMX 3KCIEHTPUCUTETOB IMPUIOKEHUS

HarpyskHu.
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Rsti — pacTsAruBaroIye (CKMMAIOIIUE) HAPSKEHUS B i-OM CTEPKHE IIOmMAanbio Asi (A'si).
Xt, ERt, Nert, — onpeiensieTcst Ipu TeMITepaType Mo CIPaBOYHBIM JJAHHBIM
Hecymast ciocoOHOCTh KOJIOHHBI

B CJIy4ae MaJIblX SKCLIEHTPUCUTETOB IIPUIIOKEHUS Harpy3KU
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PACYET HECYVIEH CIIOCOEHOCTH

CTATUYECKHU OIIPEJIEJINMBbBIX U3I'UBAEMBIX JKEJIE3OBETOHHBIX OJIEMEHTOB B
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O'sti — HaIlIPSDKEHKE B 1-OM CTEPIKHE, IPOrPETON z[o TeMIeparypsl t paCTﬂHyTon apMaTyphbl.
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HanpsnKeHHoe COCTOSIHHE DJICMCHTA

B MOMCHT pa3pyHIiCHUs Ha HA4YaJI0 HArpcBa
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HaHpH)KeHHOC COCTOAHHUC DJICMCHTA
B MOMEHT pa3pylIeHUs B YCIOBHIX Harpena
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Tema PACUET HECYIIEH CIIOCOBHOCTH
CTATHYECKHN HEOIIPEJAEJIMMbBIX M3I'MBAEMbBIX JKEJIE3OBETOHHbIX
SJIEMEHTOB B YCJIOBUSX HAI'PEBA
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Hecymas cnocoOHOCTB 351€eMeHTa Ha Hadasio Harpesa, T = ()
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_ per(A)
per,t=0 Mper(np) + 7

per(b)

M

- ompenensoTes o Gopmyie

M M M

per(np) > per(4y>s M per(p)

Hecymaﬂ CIIOCOOHOCTE CTaTHYECKU HEOMMPCACINMBIX DJICMCHTOB

B YCJIOBUSAX HArpeBa
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. - HecyIas CriocCOOHOCTb OTIOPHOTO CEYEHUsI OTpeaessieTcs o popmyine
per(np),tem?
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Pacuet paccTosiHUS 10 HEHTpa TAKECTH PACTSIHYTON apMaTyphl
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Pacuer paccTosHMs 10 LEHTpa TSHKECTH PACTAHYTOM apMaTypbl

IIPU €€ PACIIOJIOKEHUH B HECKOJIBKO PSI0B IIPU HAarPEBE «atem»
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PacueT BBICOTHI CKATOM 30HBI OETOHA Xtem

IPU PACHOJIOKEHUN PACTSIHYTON apMaTypbl B HECKOJIBKO PSZIOB
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PacueT orHecTOMKOCTH CTATHYECKH ONPEICTUMbBIX
M3TU0AEMBIX JKEIE€300€TOHHBIX KOHCTPYKITHI

1o KpuTHueckon Temreparype ( tscr) pactanytoil padoueit apmarypsl
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PACYET OTHECTOHKOCTY IJIOCKHUX H3IMBAEMBIX MHOI OITY CTOTHBIX

KEJIE30OBETOHHBIX OJIEMEHTOB
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ITOCJIEJOBATEJIbBHOCTb

pacueta mpezena OrHeCTOMKOCTH TIIOCKUX U3rM0aeMbIX MHOTOITYCTOTHBIX
KEeJI€300€TOHHBIX 2JIEMEHTOB.

3. Bwraucnsercs nzrubarontuit MoMeHT M, (B 3aBUCHMOCTH OT Harpy3KH).
4. BbIYUCHSETCS BBICOTA CKATOU 30HBI Xiem IO hOPMYJIC

=h,— [hZ—2—"—;
Xtem 0 \/O Rbu'bf

3. Ecan X, <h 7+ TO Ystem OTIPEENISACTCA 10 dbopmyie

R, -b-x

y = tem  1e BMECTO b Mcmonb3yercs b
s,tem AS R f
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2. Ecmm Xy > h , TO €€ He00X0UMO IepecunuTaTh Mo GopMyJie:
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Ro* Db,

Hu Toraa.

y _ Rbu[hfbf +(Xtem_h'f)sz]_
s,tem A% . Rsu )

onpenensercs tser (KpuTHUECKast TEMIIepaTypa).
7. Boruncnsiercs ¢pynkius omnbok ["aycca no ¢popmyine:
1250 —t
erfxX = s.cr
1250 —t
9. Ilo mpunoxenuto 1 (M.VY.) Haxogutcs aprymenT Qpynkiuu ["aycca.
10.  Brruucnsercs npenen oruecroitkoctu [y mo popmye :
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TEOPETMYECKUE HPEATIOCBUIKH K OIIPEAEJIEHUIO
TPEBYEMBIX IIPEJIEJIOB O'HECTOMKOCTH
CTPOUTEJIBHbBIX KOHCTPYKIIUA

®opmyna npeioxeHa B 1956 r.
HTp = Ko*Tnox

Ko— ko3 pUIIEHT OTHECTOMKOCTH.
Tuox. — IPOJOJKUTEIBHOCTD IOXkKapa.

Tabmuna 21.1

3HadeHus KOAP(UIIMEHTa OTHECTOMKOCTH JIJIS:
Creneun
N BEPTHKAIbHBIX
OTrHECTOUKOCTH HeCVIIIIX MIPOTUBOIIO- TOPU30HTAIb-HBIX MIEPETOPOJIOK,
31aHUA > N JKapHBIX CTEH KOHCTPYKITUH HECYIIUX CTCH.
KOHCTPYKIIUH
I 25 25 1,25 1
| 2 25 1 0,5

Pacuer IMPOAOJIDKUTCIIbHOCTH I1OKapa

v

Z-n

Nr — moxapHasi Harpys3ka.

N — CKOPOCTH BHITOPAHUSA (3aBHCUT OT CTENEHU U3MeJIbYeHHUs, YCJIOBHI pa3MenieHust
BellleCTB, TEMIIEPATYPHOI'0 Pe:KMMa U YCJIOBHUI MPUTOKA BO3/1yXa B 30HY ropeHus ).

Z — k03¢ (HULIMEHT HETIOTHOTHI TOPEHHUSL.

OKBUBAJIEHTHAA IIPOLAOJDKUTE/IBHOCTD
CTAH/JAPTHOI O I10’KAPA

B dopmyne B.U. MypamieBa (I1p=KoTrox) BMECTO Trox 00JIC€ TOYHO — UCIIOIB30BATH Toks.
Tsxs — JUTATEILHOCTD CTAHIAPTHOTO TI0KApa, YKBHUBAJICHTHAS peATbHOMY ITOXKapy, Jac.
(mapameTp, ONpeaensIouuil COOTBETCTBHE CTAHAAPTHOTO U PEATLHOTO MOXKAPOB).
DKBUBAJICHTHAS OPOAOJDKUTCIIBHOCTh CTAHAAPTHOT'O IMOXKapa BBIZBIBACT Y KOHCTPYKIMU
MpeIeTbHBIE COCTOSIHHSI, YTO U peaTbHBIN TOXKap.
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CHMJKEHHUE HECYIEH CIIOCOEHOCTH
JKEJIE30O5ETOHHOM KOJIOHHDI
B YCJIOBHAX CTAH/JAPTHOI'O U PEAJIBHOI O I110KAPOB
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1 — kpuBas CHUKEHMS B YCIOBUAX CTAHIAPTHOIO IOXKapa.
2 — KpHBas CHUXXCHUSA B YCIIOBHAX PCAJIBHOIO ITOXKapa.
Niec, crax = Niec, pean » TO Ter SKBUBAIEHTHA Tpear., T-€. Ter=Toks.

[TponOMmKUTETFHOCTh CTAHAAPTHOTO TOXKapa (Ter) OyIET SKBUBAICHTHA MPOIOJIKHUTEIHLHOCTH
peaslbHOTO TOXapa (Tpear), €CIAM BO3JCHCTBHE CTAaHAAPTHOIO M PeajbHOro IMOXApoB Ha
COOTBETCTBYIOILYIO CTPOUTENbHYIO KOHCTPYKIIHIO OYAET OJMHAKOBO.

METOJUKA TIPUBEJEHNA
PEAJIBHOI'O PEXXUMA TTOXAPA K CTAHAAPTHOMY

31aHHe paz0HEAeTCA HA IPYIIE [0 NOEAPHOH HarpyIkKe.

L J

J1g Ka®I0H TIpPYINE OOpeJeldeTcd TeMIepaTypHEIH pe&HM H
IpPOJOIEHTEIEHOCTE MO&APa.

L
OnpegendrTcd MAKCHMAIBHEIE pa3MepE]l CedeHHA KOHCTPYKIHH, KOTOpEIEe
He Pa3pyIIaKTCH OpH JeHCTEHH HCCASIVeMEBIX TEMIEPATYVPHEX DeEHMOB
H IPOIOIAHTEIEHOCTEH IOKAPOE.

r

Onpenensror daxTHIeckHil npeden orHecTofikocTn Il ams
KOHCTPYEIHH ¢ MAKCHMANIRHEIMH pasMepaMH cedeHHd, I[pH
CTARHTAPTHOM PEEHME.

OIIPEJEJTIEHHUE TPEFYEMOI' O I[IPEJEJIA OTHECTOUKOCTH ITrp C VIETOM
DKBUBAJIEHTHOU

ITIPOJIOJDPKUTEJIBHOCTH T11OKAPA ks

HTP - kO ) T3K6



