CoBpeMeHHbIE METOAbI 00ecTIeYeHU s
YCTOUYUBOCTH 3IAHUU U COOPYKEHUH
B YCJIOBUAX



1 OcHoBHBIE CBOHCTBA CTPOUTEIbHBIX MATEPHAJIOB U
Npouecchl, NPOMCXOAsIINe B HUX B YCJIOBHUAX MOKapa
1.1 O0mue HOHATHA TUCHUITHHBI

OIHMM M3 MUHHMAaJIbHO HEOOXOAMMBIX TPEOOBaHHN K 3/1aHH-
SIM ¥ COOPYXKCHHSM SIBIISIETCS — MOXKapHas Oe3omacHocTh (Ne 384—
@3 [37]). 3manue wiaM COOpPYKEHHE JOJHKHO OBITH CIPOCKTHPOBAHO
U TIOCTPOEHO TaKUM 00pa3oM, 4TOOBI B MPOLECCE €ro IKCILTyaTalun
HCKIII0YANlaCh BO3MOXKHOCTh BO3HHMKHOBEHHUS TOXapa, obecreuuBa-
JIOCh TIPEJOTBPAIICHUE WM OTPAHUYCHHE OMACHOCTH 3aJ[bIMIICHHUSI
3MIaHUS WM COOPYIKEHUS TIPU MOXKape M BO3JIEHCTBHUS OMAacHBIX (ak-
TopoB noxapa (O®PII) Ha moeit 1 UMYIIECTBO.

Peanuzyercs ykazaHHoe TpeOOBaHuUE:

1) coxpaHeHHEM YCTOMYMBOCTH 3[aHHS WA COOPY)KCHHS, a
TaKKe MPOYHOCTU HECYIIMX CTPOMTENLHBIX KOHCTPYKIHUIA B TCUYCHUE
BpEMEHH, HEOOXOJMMOTO Ui 3BaKyalud JIOACH ¥ BBIMOIHEHHS
JPYTUX JCUCTBHIA, HAMPaBJIICHHBIX HA COKpaIleHUe yiiepda oT moxa-
pa;

2) 00OCHOBaHMEM MPUHHUMACMBIX 3HAYCHUH XapaKTEPUCTHUK

OTHECTOWKOCTH W TIOXAPHOH OMACHOCTH 3JIEMEHTOB CTPOM-

TEJIbHBIX KOHCTPYKIIMA M CHCTEM HWHXKEHEPHO-TEXHUYECKOTO

oOecrieyeHus!.

Cmpoumenvuviti mamepuan (CM) — pa3HOOOpa3HbIE IPUPOI-
HbIC U HMCKYCCTBEHHBIC MAaTEpHAIbI JJIi CTPOUTEIHCTBA U PEMOHTA
31aHUH U COOPYKEHUI.

Cmpoumenvuas xoucmpyxyus (CK) — gacTs 3gaHUS WU CO-
OPYKCHUSI, BBITIOJHSIONIAST ONPEeNIEHHBIC HECYIIIUE, OTPaXKIAIOIINe
1 (Wm) dcTeTudeckue pyHKIuu.

30anue — pe3yabpTaT CTPOUTENILCTBA, NPEICTABISAIONINI COOO0M
00BEMHYIO CTPOHUTENBHYIO CHCTEMY, HMEIONIYIO HAA3EMHYIO U (WIJIH)
MOJ3EMHYIO YacTH, BKIIOYAIOIIYIO B ceOsl MOMEIICHUs, CeTH HHXKe-
HEPHO-TEXHUYECKOT0  O0ECleueHUs W CHCTEMBbl HHXEHEPHO-
TEXHUYECKOTo O0ECTIeUeHHs] U TPeJHA3HAYCHHYIO IS MTPOKUBAHUS
1 (MIM) JesTeNbHOCTH JII0JeH, pasMelleHus] MPOU3BOJICTBA, XpaHe-
HUS TPOAYKIHH UITH COACPIKAHUS )KUBOTHBIX.

Coopyoicenue — pe3ynbTaT CTPOUTENBCTBA, TPEACTABISIONINN
cob0oif 00BEMHYIO, TIIOCKOCTHYIO (TIOJS, ITOPOXKKH, CIIOPTHUBHBIC U
WTPOBBIC TUIOMAAKK W JIp.) WIH JHHEHHYIO (JIMHUU CBSI3H, CETH U



Ip.) CTPOUTENHHYIO CHUCTEMY, UMEIOIIYI0 Ha3eMHYI0, HaJ[3EMHYIO H
(M) TOA3eMHYIO YacTH, COCTOSIIYIO M3 HECYIINX, & B OTAEIBHBIX
CIIydasgx M OrpaXkJaoUINX CTPOUTEIbHBIX KOHCTPYKUMH M TpeaHa-
3HAYEHHYIO JAJI BBIIIOJIHEHUS NPOU3BOJCTBEHHBIX MPOLECCOB pPa3-
JUYHOTO BWJA, XPAHEHHS MPOIYKIMH, BPEMEHHOTO TPeObIBAaHUS
JIIOJIEH, IEpEMELIEHUS JTI0ACH U FPY30B.

Yemoiiuusocms obvexkma 3awumol npu nosicape — CBONCTBO
00BEKTa 3aIUThl COXPaHITh KOHCTPYKTUBHYIO EJIOCTHOCTD U (WJIH)
(dyHKIMOHANBHOE Ha3HaueHue npu BozneiicTtBuu ODII 1 BTopuaHBIX
MIPOSIBIICHUH OMMACHBIX ()aKTOPOB MOXKapa.

1.2 Buasl cTpPOUTEIbHBIX MATEPHAJIOB U UX KIacCH(PUKAHUS

UroObI Jierye OpHEHTHPOBATHCS B MHOTOOOpPa3WU CTPOUTEIh-
HBIX MaTepUaJIOB, UX KIACCH(PUUIUPYIOT N0 Ha3HAYCHHUIO, HCXOMS U3
ycioBuil pabOTHl MaTepraIoB B COOPYKEHHUAX WIH M0 TEXHOJIOTHYE-
CKOMY NPU3HAKY, YUYUTBIBAs BUJ CBIPbS, U3 KOTOPOTO MOIYYalOT Ma-
TepHua v CII0CO0 U3TOTOBIICHUSI.

[lo Ha3zHaveHWIO MaTepwaabl MOXKHO YCIOBHO pa3eliuTh Ha
JIBE TPYIIIBI: KOHCTPYKIIMOHHBIC U CIIEIUATBHOTO Ha3HAYCHMSI.

KoHcTpyKIIMOHHBIE MaTepHaibl MPUMEHSIOTCS B OCHOBHOM
JUTSL HECYITNX KOHCTPYKIIMM, Pa3INYaroOT CIETYOIUE:

1. mpupoHbIe KaMEHHBIE MaTEePHAIbI;

2. HEOpPraHWYECKHUE BSDKYIIHUE;

3. MCKYCCTBEHHBIE KAMEHHBIE, TIOTy4aeMble:

a) OMOHOJMYMBAHHEM C IIOMOIIBIO BKYIUX BemlecTB (Oe-
TOH, KeJIe300€TOH, PacTBOPHI);

0) crekaHueM (KEpaMHYeCKHe MaTePUAIIbI);

B) IIJIaBJICHUEM (CTEKIIO);

4. metamtsl (CTajb, YYT'YH, aTFOMHUHHH, CIUIaBHI);

5. TOJHMMEpBHI U IJIaCTMAcCChI;

6. npeBecHbIE;

7. KOMIO3HUITMOHHBIE (aCOECTOIIEMEHT, CTEKIIOTUIACTHK).

CrpowutenbHbIe MaTepUAITBI CIICIIHATBHOTO Ha3HAYCHUS, HEOO-
XOAMMBIE 7S 3alIUThl KOHCTPYKIMH OT BPEeIHBIX BO3AEHCTBUH cpe-
Jbl WIN TIOBBIIICHUS DKCIUTYyaTallMOHHBIX CBOMCTB M CO3JaHUSI KOM-
dhopra, cnemyromnrue:

1. TemIon30IALMOHHEIE;



aKyCTHYECKHE;

TUAPOU3OIISIIIMOHHBIC, KPOBEILHBIC, TEPMETU3UPYIOIIHE;
OTENIOYHEIE;

AHTUKOPPO3HOHHEIE;

OTHEYITOPHBIC;

MaTepHabl IJIS 3aIIUTHI OT paguaIiuy u Ip.

Nook~wd

1.3 dakTopsl, BJIUSIIOLIAE HA TOBEAEHUE CTPOUTEIbHBIX
MAaTepHAJIOB B YCJOBHSAX MOKapa

[ToBeneHne cTpOUTENBHBIX MAaTEPUATIOB B YCIOBHUIX MMOXKapa —
KOMIUIEKC (U3UKO-XUMHUYECKMX MPEBPAlICHUH, MPUBOIAIMINX K W3-
MEHEHHUIO COCTOSIHHSA U CBOWCTB MAaTEpUAJIOB O] BIMSIHUEM WHTEH-
CHUBHOTO BBICOKOTEMIIEPATYPHOT'O PEXKHUMA.

Ha puc. 1 npencraBnena o000mEHHas cxeMa, B KOTOPOH Tie-
peuunciieHbl OCHOBHBIE (PaKTOPBI, MPOLIECCHI U TIOCIIEACTBUS, KOTOpPhIE
MOTYT XapaKTepHU30BaTh MOBEJIEHUE Pa3IMYHBIX MAaTEPUAJIOB B
YCIIOBUSX Mokapa. [l MOHNMaHUs U3MEHEHNH B CTPYKTYpE
MaTepHala MmpH rnoxape, HeoOXOAMMO M3y4aTh MaTepUall: ero Mpo-
WCXOXJIEHUE, CYHNIHOCTh TEXHOJOTMH H3TOTOBJIEHHS, COCTaB,
HavYaJIbHYIO CTPYKTYpY M CBOMCTBa. B mporecce skcIuTyaTanuy B
OOBIYHBIX YCJIOBHSIX Ha MaTepuall BO3IEHCTBYIOT BHEIIHUE (PAKTOPBI:
00J1acTh IPUMEHEHUs (JIJ1s1 OOJIMIIOBKY 110J1a, TIOTOJIKA, CTCH; BHYTPH
MOMEILIEHUSI C HOPMAJIbHOW Cpeloi, C arpeCCUBHOW Cpelior, cHapy-
KU TIOMEIIEHUS M T.I.); BIQXKHOCTb BO3AyXa (UeM OHa BBIIIE, TEM
BBILLIE BJIAYKHOCTH MOPHCTOrO MaTepHaja); pa3iuuHble Harpy3Kd
(uem OHH BBIIIE, TEM TSDKEIEE MaTEpPHay CONPOTHBISATHCA UX BO3-
JENCTBHIO); TPUPOAHBIE BO3AEUCTBUS (COMTHEYHAs paJnalusi, TeMIIe-
parypa Bo3ayxa, BeTep, aTMOCQEpHBIE OCAJKH H T. 11.).

[lepeuncnennble BHEIIHUE (DAKTOPHI BIMSIOT Ha JOJTOBEY-
HOCTh MaTepHaia (yXy/IIIeHHEe ero CBOMCTB B TEUEHHE BPEMEHH MPH
HOPMaJIbHOM JKCIUTyaTannu). YeM OHM MHTEHCHUBHEE BO3JIEHCTBYIOT
Ha MaTepuall, TeM OBICTpee M3MEHSIOTCS €ro CBOMCTBA, pa3pyllaeT-
cs cTpykrypa. [Ipu noxxape, mOMHMO NEPEUNCIEHHBIX, HA MaTepHal
BO3ACHCTBYIOT U 3HAYUTENBHO OoJiee arpeccuBHbIC (DaKTOPBI, TaKHE,
KaK: BBICOKas TEMIIEpAaTypa OKPYXKAaIOUIeW Cpeabl; MPOJOJLKHTENb-



HOCTh HaXOXJICHHWS MaTepuaia IoJ BO3/IEHCTBHEM BBICOKOW TeMIIe-
paTyphl; BO3ACHCTBUE OTHETYIIAIIMUX BEIIECTB; BO3JEHCTBUE arpec-
CUBHOH cpenpl. B pe3ynbrare BO3AEHCTBUS Ha MaTeprajl BHEIIHHUX
(hakTOpOB TOXKapa B MaTepHalie MOTYT POTEKaTh HETATHBHEIE MPO-
neccel. [Iporpeccupyromiee pa3BUTHE HETaTHBHBIX MPOLECCOB B Ma-
TepHase BeJIET K OTPHIATEIBHBIM MOCASACTBHAM (pHC. 1).

DAKTOPLI, BJIMAIOIIME HA TIOBEJAEHUE
CTPOUTEJIbHBIX MATEPHAJIOB B YCJIOBUSAX ITOXXAPA

v

Bruewnue BuyTrpennne:

OT noXkapa: - IPOUCXOXKICHUE;

- TeMIeparypa; - TEXHOJIOTUSI U3rOTOBJICHUS
- BpeMsI; - COCTaB;

- OHETyIIanue BEIEeCTBa, - CTPYKTYypa;

- arpecCUBHOCTD CPEJIbL - CBOMCTBA

9KCIUTyaTalMOHHBIE:
- 00J1aCTh IPUMECHEHHUS;
- BIIQXXHOCTH BO3/YXa;

- Harpy3KH;

- BO3JICHCTBUS

v

HeratuBHbIe mpoueccsr
Y < ¢ \ 4
. MMUYECKHE:

Dusnueckue: DUBHKO-XUMUYECKUE:

. - IeTupaTalus;
- TEIIONIEPEHOC; ] inccﬁi I/IaHLYl/Iﬂ" - CAaMOBOCBJIAMEHEHHE;
- BJIarOIEPEHOC; - TepMO aznom’enne - BOCILUIAMEHEHUE;
- TeII0Boe Ae(h)OPMUPOBAHUE; pMOp - TOpEHHUE;
- HaKOIUICHHE 1e(EKTOB; - pacIpocTpaHeHUe [IAMEHUE;
- CTPYKTYpHbIC H3MEHECHUS; - IBIMOBBIJICJICHUE
- YMCHBIIICHHE 00BEMHOI Macchl;
- pa3Msr4eHue;
- IUIABJICHUE

Y

OtpunaTenbHble MOCIEACTBUSA:

| - yXyAlIeHue CBOMCTB;

- paspylieHue odpasua;

- HeoOpaThMble eopManuy;
- BBIFOpaHHE

A

Puc. 1 BaKOHOMepHOCTI/I MOBEACHUS CTPOUTCIIbHBIX MAaTCPpHUAJIOB
B YCJIOBHUSIX IOXKapa



1.4 OcHoBHbBIE CBOIiCTBA CTPOUTEILHBIX MATEPHAJIOB

Kaxknmprit  Matepmanm o0yiiamaeT KOMIDICKCOM — Pa3THIHBIX
CBOWCTB, OIPEACISIIOIINX 00JIaCTh €r0 MPUMEHEHHSI U BO3MOXHOCTh
coueTaHHWA C APYrUMH Marepuanamu. CBOWCTBaAMH Ha3BIBAIOT CIIO-
COOHOCTh MaTEpPHAJIOB PEarupoBaTh HA BO3JEHCTBHE BHEIIHUX U
BHYTPEHHUX (PaKTOPOB: CHJIOBBIX, BIXHOCTHBIX, TEMIEPATYPHBIX U
Jp. Bce cBolicTBa MaTepuanioB B3aMMOCBs3aHbl. UMCIIOBBIE MOKa3a-
TEJIM CBOMCTB ONPEICIIAIOT SKCIIEPUMEHTAIBHO WIIA PaCYCTOM.

[IpuMeHnTeNbHO K M3YYEHHIO W OOBSICHEHHIO XapakTepa Io-
BEJICHUS CTPOUTEIILHBIX MAaTEPUAIOB B YCIIOBUSIX TOXKapa BBIACISIOT
CIICYIOIINE CBOMCTBA: (PH3MUECKUE; MEXaHUYECKUE; Teruiodusnue-
CKHe; XapaKTepU3YIOIIHe MOKAPHYIO OTTAaCHOCTh MaTepPHAIIOB.

Qusuueckue c60lcmea BBIPAKAIOT CIOCOOHOCTh MaTEpHAIOB
pearupoBaTh Ha BO3JCHCTBUE (QU3NIECKUX (aKTOPOB: TPaBUTALIUOH-
HBIX, BIQXHOCTHBIX U JIp.

HcTuHHas MIOTHOCTh — Macca eAMHUIBI 00bEMa aOCOIFOTHO
IWIOTHOrO Matepuana: p=m/V, kr/m® (nuanazon 3uauenuii 300
7850). CpenHsisi IIIOTHOCTD, WM 00BEMHASI Macca — Macca eIUHHUIIBI
00BEMa MaTepualia B €CTECTBEHHOM COCTOSIHUM (C TpEeIIMHAMHU, TI0-
pamu, mycrotamu): po=m/V, kr/m® (nuanazon 3nadenumii 12-7850).
Jus 6onbrmacTBA CM: p>p0, HO AJIS CTEKIIA, METAIUIA U )KUKOCTEH:
P=po.

[Mopucrocts 11, % — cTenenp 3anojHeHUs 00pa3iia MaTepraa
nopamu: [1=(Vi/V) 100 %=(1- po/p)-100 %, tne Vi — 00béM MaTte-
puana ¢ nopamu, M>; V — HCTHHHBIN 00bEM MaTepuana, M°. Benuuu-
Ha MOPHUCTOCTH y Pa3NIMUHBIX MarepuanoB konednercs ot 0 g0 96
%, Tabmuna 1.

Tabmuma 1
ITokazarenu HpU3NIECKUX CBOWCTB

Marepuan po, Kr/m® p, KT/M3 11, %
Beron nérkuit 500-1800 2600 40-84
Beron Tsxénbrit 1800-2500 3000 17-40
Jy6 700-900 1600 42-55
Kpacublii kupnug 1600-2500 3000 17-40
CocHa 400-600 1550 61-74
Cranb 7800 7800 0
Crexio 2500 2500 0




I'urpockonM4YHOCT, — CBOMCTBO MOPHUCTOrO Marepuasna Io-
TJIOIIATh BOJASHBIE TIAPHI M3 BO3/AyXa U yAepKuBath ux. Onpenensier-
csl KaK Macca BJaru kK macce obpasna B cyxoM Buje, %, KI/Kr (qua-
na3oH 3HaueHuit 0,1...120). OHa 3aBUCUT OT TeMIEpaTyphl BO3ayXa,
€r0 OTHOCUTEIFHOW BIIAKHOCTH, MAPIIHAIEHOTO AABICHHS TTApOTa30-
BOH cMecH, BHIa, KOJTMYECTBA U pa3Mepa mop.

Bomonornomenne W, % — cnocoOHOCT, MaTepraja BIHTHI-
BaTh BOJY W3 BOjbI (quamazoH 3HaudeHuit 0,1...120). Xapakrtepusy-
eTCsl KOJMYECTBOM BOJBI, TOIJIOIAEMONW CyXHUM MaTepHajioM, Io-
TPY’KEHHBIM TIOJIHOCTBIO B BOJY Ha CYTKH, W BBIpakaeTcsi B % OT
Mmaccel i 00béma: W=(my/m)-100 %=((me—m)/m)-100 %, tae ms —
Macca BOABI B mopax o0pasia, Kr; M — Macca o0pasia mocie CymkH,
KT; Mg, — Macca o0pasia mocie HaChIIEHMs BOJOM, KT.

BogomponunaeMocTs — COCOOHOCTh MOPUCTOTO MaTepHhala
MPOITyCKaTh BOAY IO JaBICHHEM. XapaKTepU3yeTCs KOIHMYECTBOM
BOJIBL, POLIE/IEH B TeueHne 1 yaca yepes 1 M? IUIOIIAAM HCTIBITYE-
MOT0 MaTepuaja MpHu 3aJaHHOM JaBieHud Boabl 1 MIla. Cransb,
CTEKJIO — BOJIOHETIPOHUIIAEMBI.

[Tapo- 1 ra3onmpoHUIIAEMOCTbh, M/C, OIICHUBAIOT 110 KOJINYECTBY
BOJSIHOTO Tiapa (BO31yXa), KOTOpOe MPOXOAUT Yepe3 CIoi marepHa-
na TommuHON 1 M, mwiomanpo 1 M? B Teyenue 1 u NPy Pa3HOCTH
JABJICHUH Y IPOTHUBOTIOJIOKHBIX IMMOBepXHOCTEH oOpasma 10 Ila.

Mexanuueckue cgoticmea OTPaXaroT CIIOCOOHOCTh MaTepHa-
JIOB COTIPOTHBIISATHCS JEMCTBHIO Harpy3oK, BOSHHMKAIOMIUX OT CHJIO-
BBIX, TEIUTOBBIX, YCAOYHBIX U APYTUX (PaKTOPOB.

TBEpmOCTH — COMPOTHBIEHWE MaTepHala IapanaHuio. JTO
CBOWCTBO Ba)XHO NHpU 00paboTKe, a TakKe MPHU HUCIOIb30BAHUH €TI0
JUTSL TIOJIOB, TOPOKHBIX MOKPBITHH. J{71s MeTaloB TBEPIAOCTh OICHH-
BaeTcs 1o Oayutam mkanel bpunesnns (nnanazon 3HaueHwit 1-10 HB),
a JUIs KaMEHHBIX MaTepHalioB IO HIKaie MuHepajoB Mooca (TajbK,
THUIIC, KAJIBIUT, (IFOOPUT, allaTUT, TIOJIeBOM IINAT, KBapll, TOMas3, KO-
pyHI, anMa3s).

IIpoyHOCT, — CBOWCTBO Marepualia CONPOTUBISATHCS pa3py-
IICHUIO TIOf JCHCTBUEM HANPSHKCHUN, BOZHUKAIONIMX OT HArpy3Kd
(ckarue, pactsokenue, u3rud, ynap). [Ipounocts CM xapakTepusy-
€TCs TPEICIIOM MPOYHOCTH (TIPUMEPHBIA auama3oH 3HadeHuit 0,05—
1800 MITa), Tabnwuma 2. [Ipenen npounoctu o, MIla, — HanpsbkeHUE,



COOTBETCTBYIOIIEE HArpy3Ke, BBI3BIBAKOIICH pa3pylieHue oOpasia

Matepuana: o=F/S, rne F — paspymaromas cuna, H; S — miomanp

HONEPEYHOro cedeHus 0opasia 10 UCTILITAHUS, M2,

Ta6numa 2
IIpoYyHOCTh HEKOTOPBIX MaTEpUAIOB
[Ipenen npounoctu, Mlla
Marepuan
[IPU CXKATHH | TIPH PACTSHKCHUH npu u3rube
BeToH 00bIKHOBEHHBIH 5-30 0,6-2 -
T'panur 400-600 1550 61-74
JpeBecuna:
BJI0JIb BOJIOKOH 50 130 100
MOTIEPEK BOJIOKOH 6,5 6,5 75
Kupruy rauHsHbIi 7,5-30 — 1,5-3,5
Crainb 380-450 380-450 -
CTEKIJIOIIIaCTHK 420 450-470 410-460

HedopmaTuBHOCT, — pa3zBuTHe AedopManuii MpU CHIIOBBIX
Bo3aeicTBus. Jlepopmaius — u3MEHEeHUe pa3MepoB U (GOpMBI MaTe-
pHAJIOB TIOJ] Harpy3Koil 0e3 N3MEHEHHs MacCHhl.

Yupyrocte — oOparumMas Aedopmanus, CBOMCTBO MarepHuala
BOCCTaHABIMBATH IIOCIE CHATHS HArpy3Kd CBOIO IE€PBOHAYAIBHYIO
(hopMy © pa3zmepsr; orleHHBaeTcsl K03(pPHUIMEHTOM PONOPIHOHANT-
HOCTH MEX]y HarpsbkeHueMm u aedopmarnueid, Mlla (nnanazon 3Ha-
genuii 50-400000).

[TmacTiuHOCTH — HeoOpaTumas Jedopmaliusi, CBOMCTBO Marte-
puana U3MEeHATh CBOIO (popMy IO Harpy3koi Oe3 MOSBIECHUS Tpe-
IIMH ¥ COXPAHATh 3Ty (JOPMY MOCIIE CHATHS HATPY3KH.

Tennogusuueckue ceoticmea XapaKTepU3yIOT TOBEICHHE Ma-
TEPUAJIOB TIPU BO3JICHCTBUM HA HUX TeTLIA.

TennonpoBogHOCTE — CHOCOOHOCTH Marepuana MPOBOIUTH
TEIUIOBOHM MOTOK 32 CYET Pa3sHOCTH TEMIepaTyp Ha IMOBEPXHOCTH 00-
pasna. Xapakrepusyercss Ko3((QUIMEHTOM TEIUIONPOBOJAHOCTH A,
Bt1/(M'K), koTophiii paBeH koiuuecTBy Temia Q B 1 [k, npoxos-
nieMy 4epe3 CTeHKY M3 JaHHOTO MaTepuia TOJNIIMHOW J B 1 M, Tuio-
maneio S B 1 M? 3a Bpems T 1 ¢, ipu pasHoctn temnepatyp Ti, T2 Ha
MPOTUBOIOJIOKHBIX TOBEpXHOCTAX cTeHsl B 1 K A=Q-0/[S'(Ti—
T2)7/, tabmuua 3. KoapHUIMEHT TEIUIONPOBOIHOCTH 3aBUCHUT OT
MHOTHX (aKTOpOB: XMMHYECKOTO COCTaBa; MOPUCTOCTH (YMEHbIIA-
€Tcs C YBEIWYCHHEM KOJIMYECTBAa IIOp); TEMIEpPaTypbl; BIAKHOCTH



Marepuaia (BO3pacTaeT ¢ YBIAKHEHHEM, Agoon B 25 pa3 OOJIBIIE Agos-
dyxal.

TennoémkocTs — CHOCOOHOCTh MaTepHaia TOTJOIIATh IMPH
HArpeBaHWU ONPENCIEHHOE KOJNMYECTBO TeIUia. XapaKTepH3yeTcs
koadpuimenToM Ttemioémkoctu ¢, x/(krK) — 3T0 KONMHMUYECTBO
terwtotel Q B 1/, HEOOX0AMMOE 1 HarpeBaHus m 1 Kr marepuana
Ha T1, T2 1 K: ¢=0Q/[m(T1—T>)], Tabmumua 3. TemmoéMKOCTh Bo3pac-
TaeT ¢ yBEIUYECHUEM BIAXKHOCTHU, Cooon = 4,2 > Ceosopa = 0,97.

Tabmuma 3
[oxazaTenu TemmoQpU3NIECKIX CBONCTB
Marepuan A, Bt/(MmK) ¢, x/(xr-K)
Beron Tskénblit 1,0-15 0,8
I'panur 3,035 0,8
peBecuHa 0,24 2,51
Kuprud ruuHsHbIT 0,8-0,9 0,8
Cranb 58 0,42

TemnepaTyponpoBOAHOCTb — CKOPOCTb W3MEHEHHUS! TeMIlepa-
TYpBl MaTepuaia Py HarpeBaHuM (OXJIAKICHUH). XapaKTepu3yeTcs
K03 PULIMEHTOM TEMIIEPATYPOIIPOBOHOCTH &, M2/C: a=M\/(cpo). Jlns
VIOPOLIEHUSI pacyera MporpeBa OETOHA, HMCHOJIB3YIOT HMOCTOSHHBIHN
NPUBEACHHBIH KO3()(UIIMEHT TeMIepaTypoOnpOBOAHOCTU ared, BbI-
yrcineHHbId pu t=450 °C ¥ yYUTHIBAIONINI BIUSHUE BIAXKHOCTH W
Ha CKOpPOCTh mporpeBa (OyZeT NMpUMEHSTCA B pacdeTax NpH Aajb-
HEWIIIeM U3yYeHUH AUCIMIUTUHBL): dred =Av//(c+0,012w) po].

MoOpPO30CTOMKOCTb, LHUKJIBI, — CHOCOOHOCTh MaTrepuaia,
HACBHIIIEHHOTO BOJOH, BHIAEPKUBAaTh MHOTOKPAaTHOE MIONIEPEMEHHHOE
3aMOpaKMBaHWE ¥ OTTaWBaHUe 0e3 MPHU3HAKOB Pa3pylICHUS W 3Ha-
YUTENBHOTO CHIDKEHHUS MMPOYHOCTH (auana3on 3HaueHuii 15-3000).

OrHeynopHOCTb — CBOMCTBO Marepuana MPOTUBOCTOSTH JJIH-
TEBHOMY BO3JICHCTBHIO BHICOKHX TEMIIEPaTyp HE NeQOopMUPYSICh H
HE pa3pylasch.

Cesoticmea noocapnoii onachocmu CM onpenenstoTcs moxap-
HO-TEXHHUYECKHMH XapaKTEPUCTHKAMHU:

1) roprogects — crmocobnocth CM K CaMOCTOSTEIBHOMY TO-
peHHUI0 06€3 BO3AEHCTBHS BHELIHETO TEIJIOBOIO MICTOUHMKA;

2) BOCIUIAMEHSEMOCTh — CIIOCOOHOCTh K Hayaly IIAMEHHOT'O
TOPEHUS MMOJ IeHCTBUEM HCTOYHUKA 3aKUTaHUS,



3) pacmpocTpaHEHHEM IUIAMEHH MO MOBEPXHOCTH — CIOCO0-
HOCTh PACIPOCTPAHSATH IUIaMs TI0 TIOBEPXHOCTH TOCIE BOCIUIAMEHE-
HUS MaTepHuaa;

4) npIMooOpasyromiell CrOCOOHOCThIO — CIIOCOOHOCTDH BbIJIE-
JATh AbIM Tipu ropeHnn CM B pexuMax TJICHUS U IUIAMEHHOTO To-
peHus;

5) TOKCHYHOCTHIO TPOAYKTOB TOPEHHUS — XapaKTepHu3yeT
OIMACHOCTH BO3JICHCTBUS MPOAYKTOB ropeHuss CM Ha opraHusM ue-
JIOBEKA.

JInsl OUEHKH CTETEeHU IMOXKAPHOW OMACHOCTH CTPOUTENBHBIX
MaTepHajoB HCIOJB3YIOT KOJMYECTBEHHBIC TOKazaTenu (pasnen 2
mocoous).

2 MeToabl onpeaesieHus MoOKa3aTesieil MoKapPHOil 0MACHOCTH
CTPOUTEIbHBIX MATEPHAIOB
2.1 CpoiicTBa MOKapHOii 0MACHOCTH MATEPUAJIOB

Pazgenenne CM 1no mo>kapHOM OMACHOCTU OCHOBBIBAECTCSI Ha
HX CBOHCTBaX U CIIOCOOHOCTH K oOpa3zoBanuio ODII.

[oxxapnast onacHocTh CM xapakTepHu3yercsl CIeIyIOIUMI
CBOMCTBaMU (ITOKA3aTEIISIMH):

1) roprodecTs;

2) BOCITAMEHSIEMOCTb;

3) cmocoOHOCTH pacPOCTPAaHEHHUS IIAMEHH 0 TIOBEPXHOCTH;

4) neiMO00pa3syroIas CioCOOHOCTD;

5) TOKCUYHOCTH MPOAYKTOB FOPCHUSI.

[To roproyecTu CTpOWTEIBHBIE MATEPHAIBI ITOAPA3ACIIIOTCS
Ha roproune (I') u meroproune (HI').

CrpowutenbHbIe MaTEPUAITBLI OTHOCSTCS K He2oproyum TIPH Clie-
JYIOIIUX 3HAYCHUSAX MapaMeTPOB FOPIOYECTH, ONPEACIIEMbIX IKCIIe-
PUMEHTAIBHBIM IyTEM: MPUPOCT Temmeparypsl — He Gonee 50 °C,
morepsi Maccel oOpasma — He Oosee 50 %, MPOAOIKUTENBHOCTD
YCTOWYMBOTO TUTAMEHHOTO TopeHus — He 6omee 10 c. CtpoutenbHbie
MaTepuaibl, He YIOBIETBOPSIONINE XOTs Obl OJHOMY W3 YKa3aHHBIX
3HAYCHWI MapaMeTpoB, OTHOCIATCS K roprouuM. Jlyis Heroproumx
CTPOHUTENHHBIX MAaTEPHAJIOB JAPYTHE MOKa3aTeNIH MOXKAPHOH OMacHO-
CTH HE OTIPENICISIFOTCS U HE HOPMHUPYIOTCSI.
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Ioprouue cTponTenbHble MaTeprabl IOAPA3AEISIFOTCS Ha Clie-
IYIOIINE TPYIIIbL:

1) cnaboroproune (I'1), umerorue Temneparypy AbIMOBBIX I'a-
308 He 6osee 135 °C, cTemenb MoBpeXkI€HUs 110 JJIMHE UCTIBITHIBAE-
Moro oOpasua He 6onee 65 %, cTeneHb MOBPEKIACHUS 110 Macce UC-
MBITEIBaeMOro obpasia He Oomee 20 %, MPOAOIKUTENFHOCTD CaMo-
cTosiTenbHOTO TopeHwus 0 c;

2) ymepenHoroptoune (I°2), nmeroriue TemrnepaTypy AbIMOBBIX
rasoB He 6onee 235 °C, cTenens MOBpeXIEHNS 110 JUIMHE HCIIBITHIBA-
emoro o0pasua He 6oisiee 85 %, cTeneHb MOBPEXKICHUS IO MACCE HC-
MBITBIBaeMOro odpasua He 6onee 50 %, MPOAOIKUTENEHOCTh CaMO-
cTosATeNbHOTO ropenus ue oonee 30 c;

3) nopmansHoroproune (I'3), uMeromnre TeMIEepaTypy JbIMO-
BBIX ra3oB He 6onee 450 °C, cTeneHnb MOBpEXIEHUS 110 JTMHE UCIIbI-
ThIBaeMoOro obpasia Oonee 85 %, cTemeHb MOBPEKACHUS IO Macce
UCTBITBIBaEMOro obpasua He Oonee 50 %, MPOOOIKUTENBHOCTh Ca-
MOCTOSITENIbHOTO TopeHwst He 6onee 300 c;

4) cunpnoropioune (I'4), uMeromre TEMIEPaTypy IBIMOBBIX
razoB 6oxnee 450 °C, crenens MOBPEXKJICHHUS 110 JJIMHE UCIBIThIBAC-
Moro oOpasua 6onee 85 %, cTeneHb MOBPEXIEHHUS M0 Macce UCIbI-
ThIBaeMoro obpasna 6onee 50 %, MPOJOIKUTEIBHOCTH CAMOCTOS-
TeapHOoro ropenus oosee 300 c.

Ilo socnaamensiemocmu TOpIOYNE CTPOUTENBHBIE MaTepUAIIbI
(B TOM 4rcle HaloJbHBIE KOBPOBBIC IMOKPHITHS) B 3aBHCUMOCTH OT
BEJIMYMHBI KPUTHUECKON MOBEPXHOCTHON IJIOTHOCTH TEIUIOBOTO IIO-
toka (KIIIITII) noapasnensrorcs Ha CIEAYIONINE TPYIIITHL:

1) rtpynmHoBocmnameHnsiemble (B1), wuMmerompe BelMUUHY
KIIIITII Gonee 35 kB1/m?;

2) yMmepeHHOBocIUlameHsieMble (B2), MMerone BelUYuHy
KIIITII ve menee 20, HO He Gonee 35 kKBT/M?;

3) nerxoBociuiamensiembie (B3), umeromnie Benmuuuny KITITTIT
menee 20 kBt/m?.

Ilo ckopoctu pacnpocmparnenuss niameHu no NOBEPXHOCU
TOPIOYME CTPOHUTENbHBIE MaTepyaibl (B TOM YHCIIE HAMOJbHBIE KOB-
poBeie TTOKpEITHsA) B 3aBucuMocTH oT KIIIITII moapasmensiores Ha
CJICAYIOIINE TPYIIIIBL:

1) mepacmpocrpansone  (PII1), wMeromue BelUuuHYy
KIIIITII Gonee 11 kBt/m?;
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2) cnabopacnpoctpansiorue (PI12), nmerorine BeunHy
KIIIITII e menee 8, HO He Oonee 11 kBT/M%;

3) ymepennopacnpoctpanstomnie (PI13), nmeromniiue BeTHUuHy
KIIIITII ve meHee 5, HO He Gonee 8 kKBT/M?;

4) cunpHOpacnpoctpanstonye (PI14), umeronue BenuunHy
KIIIITII menee 5 kBt/m?.

[To dwsmoobpasyroweii cnocobnocmu TOPIOYHE CTPOUTEITHHBIC
MaTepHajbl B 3aBUCHMOCTH OT 3HaYeHHs1 Kod(pHUIreHTa TpIM0o00pa-
30BaHMS OAPA3ACISAIOTCS Ha CICAYIOIINE TPYIIIbL:

1) ¢ manoit meiMooOpasyroreii crocobHocThio (JI1), nmero-
e Ko>pPUIHEHT AIMO0Opa3oBanus MeHee 50 M%/KT;

2) ¢ yMepeHHOW ABpIMOOOpasyromeii crmocodHocTsio (/12),
nMmerontie ko3 dunrenTt gprmoodpazoBanus He MeHee 50, HO He 0o-
nee 500 50 m%/kr;

3) ¢ BBICOKO# aBpIMOOOpasyroIeii crocodHocTeio (/13), nme-
romue ko3 puuuent apMoodpasosanus 6omnee 500 50 M?/kr.

IMo moxcuunocmu npodykmos copenusi TOPIOYNE CTPOUTEIh-
HBIE MaTepUaTbI MOPA3EISIOTCS Ha CIEYIONINE TPYIIIbL:

1) manoomnacusie (T1);

2) ymepennoonacHbie (T2);

3) BeIcokoomnacHsle (T3);

4) upe3BbryaiiHo omacHeie (T4).

MeTo/bl UCTIBITAHUI TIO ONPECICHUI0 KITaCCH(PUKAIMOHHBIX
roKazartenel mokapHoi omacHocth CM ycTaHaBIMBAarOTCS HOpMa-
TUBHBIMH JIOKYMEHTAMH TI0 MTOXKAPHOH 0€30MaCHOCTH:

1) roprouects o F'OCT 30244-94 «MeTonbl UCTIBITAHUN HA
roprouectb» [3];

2) Bocmiamensiemocts mo 'OCT 30402-96 «MeToa wucmbiTa-
HUS HA BOCIUIAMEHIEMOCTEY [7];

3) crmocoOHOCTh PACIPOCTPAHECHUSI UTAMEHHU 110 TIOBEPXHOCTH
I'OCT P 51032-97 «Meron UCHBITaHHA Ha PAcIpOCTpaHEHUE ILIa-
menny [10];

4) aeiMooOpasyromas crocoonocts mo 2.14.2 u 4.18 TOCT
12.1.044-89* «IloxapoB3pBIBOONACHOCTh BELIECTB M MAaTEPUANIOB.
HomeHkinatypa nokasaresneil 1 MEeTOJIbl HX ONpeAeieHus» [2];

5) TOKCHYHOCTD TPOAYKTOB TopeHus mo 2.16.2 u 4.20 TOCT
12.1.044-89* «I10>xapoB3pbIBOONIACHOCTh BEIISCCTB W MaTEepPHAJIOB.
HomeHknarypa noka3sarelneil 1 MEeTO/Ibl X OonpeeeHus» [2].
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2.2 Toproyecth

CyTh MeTOZa — CO3JaHHE TEMIIEPATypHBIX YCIIOBHUi, CIIOC00-
CTBYIOIIMX FOPEHUIO, U OlleHKa moBeaeHnss CM B 3Tux yciosusx. 1o
MOKa3aTero roprodecty Boiaenstor 2 meroaa (I, I1).

Memoo [ TpUMEHSIOT I OXHOPOJHBIX CTPOUTENBHBIX MaTe-
puanoB (ApeBecHWHa, TEHOIUIACT, IAPEBECHO-CTPYKEUHBIE TLTHTHI).
Juia cnoncTeix MaTepuanioB (OJHOPOTHBIE C OTHE3AIIUTOMN, THIICO-
KapTOHHBIE JUCTHI, OyMa)KHO-CIIOMCTBIC IIIACTHKH) METOJ MOXKET
WCTIONTb30BAThCS B KadeCTBE OIICHOYHOTO, NMPU 3TOM HCIIBITAHUS
TIPOBOJIAT JJISL KAXKIOTO CIIOS.

VYcTraHoBKa 11 UCTIBITAaHUN (pUC. 2) COCTOUT U3 €YU B TeI-
JIOU30JIMPYIOIIEH cpefie; KOHycOOOpa3HOTO CTa0MIN3aTopa BO3AYII-
HOTO TIOTOKA; 3aIIUTHOTO 3KpaHa, 00ECIEeYNBAOIIETO TATY; AepiKa-
Teas oOpaslia W yCTpOMCTBa JjIs BBEICHHUS Jepxareis oOpasia B
NeYb; CTAaHUHBI, HA KOTOPOM MOHTHPYIOT TI€Ub.

[leur — TpyOa W3 OTHEYNMOPHOTO IEMEHTHOTO MaTepHhala, Ha
TTOBEPXHOCTH KOTOPOH pACIHOJIOKEH HHUKEIb-XPOMOBOW AJIEKTPO-
HarpeBaTeNbHbBIN dieMeHT (puc. 3). HmwkHIOI0 9acTh meun CoeauHs-
0T ¢ KOHYCOOOpPa3HBIM CTa0MIIM3aTOPOM BO3AYIIHOTO noToka. Cra-
OMITN3aTOp M3TOTABIMBAIOT U3 JIMCTOBOM CTaIHM TOJNIIMHON 1 MM.

st HaOmro/leHns 3a TUIAMEHHBIM TOpeHHueM o0Opasia Haj Iie-
4pl0 Ha paccTosiHuk 1 M mox yriaom 30 © ycraHaBiamBaioT 3epKaio
mwiomanso 300 MM2.

Hepxatens oOpasiia H3roTaBIMBAIOT U3 HUXPOMOBOM WIIN JKa-
POTIPOYHON CTaBbHOM TPOBOIOKH. OCHOBaHUEM JEpIKATENS SBISCT-
sl TOHKasl CeTKa U3 >KapONPOYHOH CTaJIH.

Jiisi M3MepeHust TeMIeparypbl HCIONb3YIOT TepMONaphl HU-
KEJb-XpOM WJIM HUKENb-aJIIOMUHHMN C 3allUTHBIM KOXKYyXOM M3 He-
pkaBeromiel ctanu auametpom 1,5 mM. Tepmomapy i 3MepeHHs
TeMIepaTypsl B 00pasiie clelyeT YCTaHABINBaTh TaK, 4TOOBI €€ Tro-
pSUni criail HaXOIWIICS B TEOMETPHUECKOM LIEHTpe oOpasia.

JJist KaKO0T0 MCIBITAaHUS M3TOTABIMBAIOT MSTH 00Pa3LoB LU-
nuHaprdeckor hopmel: auameTp 45 MM, Beicota 50 MM. B BepxHei
gacTu o0pasla cieayeT MpeaycMaTpuBaTh OTBEPCTUE TUAMETPOM 2
MM I yCTAaHOBKHM TEPMOIIaphl B TEOMETPHYECKOM LIEHTpe o0pasia.

OO6pa3Iel KOHTUITHOHUPYIOT B BEHTHIIMPYEMOM TepMomTkady
npu temnepatype 60 = 5 °C B Teuenne 20 — 24 4 1 OXJIAKIAIOT B K-
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cukarope. [lepen ncnpITaHNeM KaKIIbIi 00pa3er] B3BEIINBAIOT,
OTIPE/IETISISl €T0 MacCy ¢ TOYHOCTHIO 110 0,1 T.

550

Puc. 3. O6MoTKa neun
1 — oraeynopHas TpyOa; 2 —
HUXPOMOBAsI JICHTA

Puc. 2. O0umii BUj yCTaHOBKH
(meton I)

1 — cranuHa; 2 —u30Ms1Ms; 3 — OTHE-
yropHasi Tpy0a; 4 — MOPOIIOK OKHCH
Maruus; 5 — o00MoTKa; 6 — 3aCIIOHKa;
7 — cTaJbpHOU CTEpKeHb; 8 — orpaHu-
gnuTeNb; 9 — TepMomnapsl oopasima; 10
— HepJKaBeloIas CTaibHas TpyOKa;
11 —mepxatens obpasia; 12 — neyHas
Tepmonapa; 13 —uzonsauus; 14 — uzo-
TSMUOHHEBIN Matepuar; 15 — Tpyba u3
acOecTOleMEHTa WM aHAJOTHYHOTO
Marepuana; 16 —ymnorHenue; 17—
CTa0dWIM3aTop MOTOKa BO3ayxa; 18 —
nucToBas cTanb, 19 — 3amuTHOE
YCTPOUCTBO OT CKBO3HsKa
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[Ipy moAroTOBKE YCTAHOBKHM K HCIIBITAHHUSM YIAJISIOT JAepiKa-
TeNnb 00paslia U3 MeYr U yCTAaHABIMBAIOT IIEYHYIO TEPMOIIapy.

HarpeBarenbHbIi 3JIEMEHT TIEUH TOAKIIIOYAETCS K UCTOYHHUKY
nuTaHusl. PerynmmpoBKOW HaNpsKEHHs YCTaHABIHMBACTCS CTaOMIIb-
HBIA TemmepaTypHbIii pexuM B meun. (745-755 °C B teuenme 10

MHH)

Hepxatens ¢ 00pa3lioM U TepMoINapaMu (B LEHTPE U Ha TO-
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BEpXHOCTH) BBOJWTCS B Iedb. VcmpiTaHue mpekpamaroT depe3 30
MUH TIPH YCIIOBUH JOCTHXEHHS TeMIlepaTypHOro OanaHca: MoKasa-
HUs KaKJIOH M3 TpeX TepMomnap M3MeHsIoTcs He Gonee vyem Ha 2 °C
3a 10 mun. Eciin o ucteuenun 30 MUH TeMIiepaTypHbIid OallaHC HE
JOCTUTAETCS MCTIBITAHNE TIPOIOJDKAIOT C MHTEPBAJIOM S MUH.

@OUKCUPYIOT KOHEYHbIE MOKa3aHUs TepMoIap B MEYH, B LIEH-
Tpe W Ha TMOBEPXHOCTH 00Opaslla, a TAKXKe MPOJOIDKUTEIHHOCTh HC-
neITanus. Jlepikarens oOpasia M3BJICKAIOT W3 e, 00paser oxJja-
KJAIOT B SKCHKATOpe W B3BemmnBaioT. Ockimasiimecs: ¢ o0pasmna Bo
BpeMs WJIM TOCJie HCIBITAaHUSA OCTATKU (TPOAYKTHI KapOOHH3aLWH,
30J1a ¥ T.II.) COOMPAIOT, B3BEIIMBAIOT U BKJIFOYAIOT B Maccy oOpasia
IOCJIe UCTIBITAHNUS.

[Ipu ucnbiTannn QUKCUPYIOT Bce HAONIOJCHUS, KaCArOIIUeCs
MOBE/ICHUS 00pa3Iia, M PETUCTPUPYIOT CIEAYIOIINE TTOKa3aTeIH:

— Maccy o0pasiia 10 UCIIBITaHus My, T;

— Maccy o0pasiia mocie UCTIBITAHAS Hiy, T

— Ha4aIbHYIO TeMIeparypy nedu Ty, °C;

— MaKCHUMAJIbHYIO TeMIEPATypy 1eur Ty, °C;

— KOHEYHYIO TEMIIEpaTypy neur Ty, °C;

— MaKCHUMAJILHYIO TEMIIEPATYPY B eHTpe 00pasua Ty, °C;

— KOHEUYHYIO TEMIIEPATypy B LieHTpe 06pasua Ty, °C;

— MaKCHUMAaILHYI) TeMIepaTypy MOBEepXHOCTH 00pa3na 7o,
OC;

— KOHEUYHYIO TEMIIEPATYPY TIOBEPXHOCTH 00pasua Ty.o.x, °C;

— TIPOAOJDKUTENIBHOCTh YCTOHYHMBOTO TUIAMEHHOTO TOpPEHUS
obpa3sma t, c.

g kaxxaoro o0Opasiia pacCUMTHIBAIOT MPUPOCT TEMIEPATYPHI
B II€YH, B IIGHTPE U Ha MOBEPXHOCTH 00pa3la M ONPENeNsioT Cpea-
HIOIO apu(METHYECKYIO BEJTMYMHBI (110 TSITH 00pa3nam).

Memoo Il mpUMEeHSIOT JUTsl BCEX OTHOPOJHBIX M CJIOUCTHIX TO-
PIOYMX CTPOWTEIHHBIX MATEPHUAIOB, B TOM HYHCIIE HCIOJIB3YEMBIX B
KayecTBE OTAEIOYHBIX U OOJUIIOBOYHBIX, & TaKKE JIAKOKPACOYHBIX
ITOKPBITHH.

YcranoBKa A HCIBITaHusA (pHC. 4) COCTOUT M3 KaMephl CXKHU-
TaHus, CUCTEMBI MOAAa4YM BO3AyXa B KaMepy CXKHUraHWs, Ta300TBOA-
HOW TpyObl, BEHTWJIIUMOHHOH CHCTEMBI Ul YAAJICHHUS NPOLYKTOB
CTOpaHUA.

CranbHbIE CTEHKH KaMephl TEMION30IMPYIOTCSI MUHEPAIOBaT-
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HbIMU IUIMTaMH. B KaMepe C)KMraHusi yCTAHABIMBAKOT ACPHKATENb
00pa3moB, WCTOYHHUK 3axkuranus, auadparmy. llepemHioro CTeHKY
KaMephl CXKUTaHUsT 000pYIYIOT JABEPIICH C OCTEKICHHBIMH POEMaMU
JUISL HAOJTIOIEHU .

——1-8 Puc. 4. O0Omuii BUJ yCTaHOBKH (Me-

=====(:= :F;::g © 5 tox 1)

[ 2% 1 — xamepa CXKUraHus;, 2 — JepKaTeb
oOpasma; 3 — oOpazer; 4 — rasosas
ropeika; 5 — BEHTUIATOP NOAAYU
BO3/yxa; 6 — JBepIiia KaMephl CXKHUTa-
HUs; 7 — nuadparma; 8 — BEHTHILAIN-
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W cTOYHMKOM 32)KWUTaHUs SBISICTCS T'a30Bas TOPEJIKa, COCTOs-
mas U3 4YeThIpeX OTACIbHBIX cerMeHTOB. CHcTeMa Mojayu BO3/yXa
COCTOWT W3 BEHTIISITOPA, poTaMeTpa u nuadparMbl, U JOKHA 00ec-
HeYnBaTh MOCTYILICHHE BO3yXa B KojudyecTBe 10 MP/MuHM Temre-
patypoii ne menee 20 + 2 °C.

Cucrema ynalieHus: IPOJAYKTOB CTOPaHUS COCTOHWT W3 30HTA,
HAacoca, BO3yXOBOJ[a U Ta300TBOJAHON TPYOBI C YETHIPEMS TepMOIIa-
pamu JUIsl U3MEPEHHSI TEMIICPATYPhl OTXOIAIINX Ta30B.

J1st Ka)KI0ro MCIBITAaHUS U3TOTOBIISIIOT 12 00pa3IioB MIMHOM
1000 MM, mmpunor 190 mm. Tommuaa 00pa3oB AODKHA COOTBET-
CTBOBATh TOJIIMHE MaTepHaja, IPUMEHIEMOr0 B PEalbHbIX YCIOBU-
sx. Eciu tonmuua Matepuana Oosnee 70 MM, TommHa 00OpasIoB
JoJKHA OBITH 70 MM.

[Ipu m3roroBieHMN 0OpaA3LOB IKCIOHUpPYEMas ITOBEPXHOCTh
HE JTOJDKHA TOABEpraThesi 00padoTke. J{s MCIBITaHMS JIAKOKPAacod-
HBIX, OTICIIOYHBIX U OOJIMIIOBOYHBIX MOKPBITUH 0Opa3ibl U3rOTOB-
JIIIOT B COYCTAHHWU C HETOPIOYEH OCHOBOW (aCOECTOIICMEHTHBIC JTHU-
crel tommuaoi 10). TonmpHa TaKOKpaCOYHBIX IMOKPLITHI TOJKHA
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UMETh HE MEHee YeThIPeX CIOEB.

Jist kakaoro Marepuana IpOBOAUTCS TP UCHBITAHUS 1O Ye-
TBIpE 00PAa3II0B OTHOBPEMEHHO.

OOpasipl B3BEIINBAIOT, MOMENIAIOT B JIEp)KaTelNb U BBOIAT B
KaMepy CKdraHusi. BKITIO4aloT M3MepHTelbHBbIE MPUOOPHI, MoAady
BO3JlyXa, BBITSDKHYIO BEeHTWISIIMIO, HCTOYHUK 3)KUTAHMs, 3aKpPbIBa-
10T JIBepIly KaMepsbl. [IpomomKuTenbHOCTh BO3IEHCTBHS Ha 00pasen
IUTaMEHH OT UCTOYHHWKA 3axuraHus coctasisier!0 mun. [lpu Hamm-
YU IUIaMCHH WJIW NPU3HAKOB TJICHUSA q)HKCprIOT IIPOAOJIKUTCIIb-
HOCTBb CaMOCTOSATENILHOTO TOpeHMs (TiIeHHs). VchplTaHue CUMTAIOT
3aKOHYEHHBIM TIOCJIE OCTBHIBAHUS OOpA3IOB JI0 TEMIIEPATYpPhl OKpY-
JKarollei cpeibl.

[Tpu 00paboTKe pe3ynbTATOB PACCUUTHIBAIOT:

— TeMIiepaTypy AbIMOBBIX ra3os 7, °C:;

— MIPOIOIDKUTEIFHOCTH CAMOCTOATENIBHOTO TOPEeHus L., C;

— CTETICHb MOBPEXICHHS (CKOJIBI, caka, CIICKaHue, ycaaka |
ap.) mo mwee S, %0;

— CTEIeHb TOBPEXKICHUS 110 Macce Sm, %0.

[Nony4yeHHbIe pe3yabTaThl OKPYTIISIOT JIO LEBIX YHCEL.

Marepuan OTHOCAT K TpyIIE TOPIOYECTH B COOTBETCTBHUH C
Tabnurei 4.

Tabmuua 4
I'pynnsl roprouectu CM
ITapameTpbl roprouecTr
I'pynmsl ro-
progecTH Temmneparypa | Crenens mo- | CremeHs mo- | [IpogomkuTesHOCTD
MaTepraion JIBIMOBBIX Ta- | BpEXKCHHS 110 | BDEKICHHS 110 |  CaAMOCTOSITEIBHOTO
308 7, °C mmuee Si, % | macce Sm, % ropenus fc., ¢
I'l <135 <65 <20 0
2 <235 <85 <50 <30
I3 <450 >85 <50 <300
T4 >450 >85 >50 >300

2.3 BociiiaMeHsieMOCTh

CyTB MCTOda COCTOUT B OIPCACIICHUHN IMapaMCTPOB BOCILIIAMEC-
HACMOCTH MaTcpuajia npu 3aJaHHbIX CTAHAAPTOM YPOBHAX BO3):[GI>1-
CTBHA Ha ITOBEPXHOCTH 06pa3ua JIYYUCTOI'0 TCILUIOBOI'O IIOTOKa MU
IJIaMCHH OT UCTOYHHKA 3aXKUT'aHUsA.
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Puc. 5. O61uii BUIl ycTaHOBKHU AJIs1 UCTIBITAHUH Ha BOCTIIAMEHSEMOCTh

1- paanaliiOHHAA ITaHCJIb C HAarpeBATCIbHBIM 3JICMCHTOM; 2 - IIOABHIXKHAaA
ropem<a;3 — BCIIOMOTaTCJIbHAA CTalMOHApHAs I'OPCJIKa, 4 — cuIoBOH Ka-
oenp HArpeBaTejbHOI'O 2JICMCHTA, 5-— KYyJIa4OK C OrpaHUYIUTCIICM X04a IJI
PYYHOrO YIpaBJIEHUs! NOJABUKHOW TOPENKOM; 6 — KyJIadoK JiJIsl aBTOMaTH-
YECKOTO YIpaBJICHUS MOJBWKHOM FOpENKoW; 7 — NPUBOJHOW peMEHb; 8 —
BTYJIKa JJid TOACOCANHCHU S HO,HBPI)I(HOP'I TOpPCJIKU K CUCTEMEC oAa4Yu TOII-
JIMBa, 9 — MOHTa)KHas IUIATA 1A CUCTEMbBI 3aXKUTAHUA U CUCTEMBI TI€PE-
MeIIeHHs TOABMKHOMN Topenku; 10 — 3amuTHas tmTa; 11 — BepTukanbHas
omopa; 12 — BepTuKaibHas Hampapisgiomas; 13 — noasmwkHas niaardopma
JUtst oOpasia; 14 — ocHOBaHWE OMOPHOM CTaHUHBI, 15 — py4yHOE ympasie-
Hue; 16 — pbiuar ¢ npoTUBOBecoM; 17 — MPUBOJ K BJIEKTPOABUTATEITIO

[TapameTpamu BOCIIIaMEHAEMOCTH MaTepHalia SBISIOTCS KpH-
THUYeCKasl TOBEPXHOCTHAS TUIOTHOCTH TeruioBoro noroka (KIIIITIL) u
BpEMs BOCILJIAMEHEHUSL.

Jnis ucnblTaHuit W3roTaBIMBaOT 15 00pasmoB KBaapaTHOM
dopmbr 165x165 mm. TosmmuHa 00pa3IioB JOJDKHA COCTaBISATh HE
ooxnee 70 mm. [Ipu xaxmoit Bemuuune [IIITIT ncnsitanust mpoBoAsT
Ha Tpex oOpasax.

OKCIOHUpYyeMasi TIOBEPXHOCTh 00pa3IoB He 0OpabaThIBacTCs,
HO Tpyu Hajgumuuu Todpel, penbeda, TUCHEHHA 0O0padaTHIBAIOT 0
IJIOCKOM MOBEPXHOCTH.

OO0pa3Iel OTIETOYHBIX W OOJUITOBOYHBIX MaTEpHUajiOB, a TaK-
’K€ J1JIsl UCTIBITAHMS JIJAKOKPACOUHBIX MOKPBITUNA U KPOBEJIBHBIX MaTe-
pHUAJIOB, U3TOTABIIMBAIOT B COUETAHWH C HETOprOUYei OCHOBOH (acOe-
CTOLIEMEHTHbIC TUCTHI ToMmuHOK 10 MMm). Jlak, Kpacky HaHOCAT Ha
OCHOBY HE MEHEE YEM B YETHIPE CIIOSI.

[lepen ucnbiTanreM 00pa3Ibl KOHAUIMOHUPYIOT 10 JOCTHKE-
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HUs TIOCTOSHHON Macchl npu Temnepatype 23 °C u oTHOCHTENBHOM
BrnaxaHocT 50 %. [TocTOSTHCTBO Macchl CUNTAIOT TOCTHTHYTBHIM, €CIIH
MPH JIBYX MOCJICIOBATCIBHBIX B3BCUIMBAHMSIX C MHTEPBAJIOM B 24 U
oTJIMYKe B Macce 00pasnoB coctasisieT He Oonee 0,1% oT ncxomHou
Macchl 00pasia.

OOwmwmii BUA yCTaHOB-
KM JUTsI MCTIBITAHWH Ha BOC-
TUIAMEHAEMOCTh  MPHUBENIEH
Ha puc. 5.

YcraHOBKa  COCTOUT
U3 CIEAYIONIMX OCHOBHBIX
yacTen:

— OTIOpHAsI CTAHWHA;

— TIOABWIKHAS ILIAT-

hopma;
— UCTOYHHUK JIYYHUCTO-
Puc. 6. IToaroroBka oOpasma k IO TEIIOBOr0 MOTOKA (pa/:m—
HCHbITAHHIO aI[MOHHAS TTaHeTIh);
1 — amomunmeBas Qonera; 2 — obpa-
sely — CHCTEMA 3aKUTaHUs

(BcrmomMoraTenbpHas CTaIuo-
HapHas TOpeJiKa, MOABIKHAS TOpeyika ¢ MEXaHU3UPOBAHHON U pyd-
HOHM CHCTEMOU MIEPEMEIICHNUS).

O6pazen Ui UCOBITAHUS 00OPAYUBAIOT JTUCTOM AJTFOMHHUE-
Bo#l ¢onbru (TommuHou 0,2 MM), B IIEHTpE KOTOPOTO BBIPE3aHO OT-
Bepctre auamerpoM 140 mm. [Ipu 3TOoM meHTp oTBepCcTHS B (ojbre
JIOJDKEH COBMANATh C IIEHTPOM SKCIIOHUPYEMO# TIOBEPXHOCTH 00pas3-
1a (puc. 6).

YcraHoBka 00OpyaAyeTcs 3alIUTHBIM SKPAaHOM M BBHITSHKHBIM
30HTOM.

OO6pa3zer I UCTIBITAaHUS TIOMEMIAIOT B JIepKaTellb, YCTaHAB-
JUBAIOT €r0 Ha TOJIBIKHYIO TNIATPOPMY H ITPOU3BOJST PETYIUPOBKY
npoTtuBoBeca. Ilociie 3Toro aepkartens ¢ 0OpasoM Ui UCTIBITAHUS
3aMEHAIOT AeprKaTeieM ¢ 00pa3loM—UMUATATOPOM.

BxrodaroT 37eKTponMTaHue W 10 PETYIHPYIOIIEMY TEepMO-
ANIEKTPUYECKOMY Npeo0pa3oBaTeNio 3aJal0T YCTAHOBJICHHYIO MpHU
kanuOpoBke BenmuuHy TepMoDJIC, coorBerctByrouryto IIIITII 30
kBT/M2. YCTaHOBKY BBIIEPKMBAIOT B 5TOM PEKUME HE MEHEE 5 MHUH.
[ToMemaroT 3KpaHUPYIOLIYIO IJIACTUHY Ha 3alIUTHYIO IUINTY,
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3aMEHSIOT o0Opa3ell — UMUTATOp Ha MCTUHHBIN 00paser, BKIIFOYAIOT
MEXaHU3M MOABWXHOIN TOPEJKH, YAASIOT SKPaHUPYIOLIYIO IIIaCTH-
HY W BKJIIOYAIOT PETHCTPAaTOp BpeMeHH. Bpems MmpoBeneHHs 3THUX
OTepaluii JOJDKHO COCTaBIATh He Oonee 15 c.

ITo uctedennn 15 MUH WM TIPH BOCIIaMEHEHUH O0OpasIia Mc-
MBITAHUE IPEKPAIIALOT.

Ecnu npu ucneitanuu ObLIO 3a()MKCUPOBAHO BOCIUIAMEHEHUE
(ycToituuBoe MmiaMeHHOE TOpPEeHHe, KOTOPOe MPOIOIDKAIOCh 10 OYe-
pEeIHOTO BO3JCHCTBHS Ha oOpasel TIaMeHH OT MCTOYHHKA 3a)Kura-
Hus), TO ycTaHapuBaroT — 20 kB1/M2, ecu Het, To 40 kB1/M%. Ecim
npu IIITII 20 kB1/M? 3aMKCUPOBAHO BOCIUIAMEHEHHE, YMEHBIIAIOT
sennuuny IIITIT 1o 10 kB1/M2 1 mosropsiior onepanuu. Eciu npu
TIIITII 40 kB1/M? BOCIIaMEHEHHE OTCYTCTBYET, YCTAHABJIUBAKOT BE-
smuuny TIITIT 50 kBT/M? 1 TOBTOPSIOT ONEPAIMH.

B 3aBucumoctu ot pe3ynbTaToB ucnelTanui Benuuuny IIITTII
YBEIMYMBAIOT Ha 5 KBT/M? (IpU OTCYTCTBMM BOCILUIAMEHEHHS) MIIH
yYMEHBINAIT Ha 5 KBT/M? (IpM HAIMYUM BOCIUIAMEHEHHS) M IIOBTO-
PSIIOT OTIepalvy Ha IByX o0pa3iax.

Jiist KaXK0T0 UCTIBITAHHOTO 00pa3ia (GUKCUPYIOT BpeMs BOC-
TUTAMEHEHUS U CJIEAYIOIINE JOTIONHUTENbHBIE HAOIOICHUS: BpeMs U
MECTO BOCIUIAMEHEHHS; IpolecC paspylleHus obOpasuma mox Jei-
CTBHEM TETUIOBOTO HM3NIYyUCHHs WU IJIAMEHH; ITUIaBJICHHE, BCIy4YHBa-
HUE, pacClIOCHUE, paCTPECKUBaHUE, Ha0yXxaHue 00 ycaka.

I'oproune crpouTenbHbIE MaTeprabl B 3aBUCUMOCTH OT BEJIH-
yunbpl KT TII moxpa3aenstor Ha Tpu rpymibl, Tadbmuma 5.

Tabmauna 5
I'pynnsl BoCIIaMEHsIEMOCTH CTPOUTENBHBIX MaTEPUATIOB
I'pynmna BocriaMeHsieMOCTH MaTepuaa KIIIITII, kB1/m?
Bl 35 u Ooee
B2 Ot 20 1o 35
B3 Menee 20

2.4 PacnipocTpaHeHHe NIJIAMEHH 10 MOBEPXHOCTH
CyTbh MeTOna — uccienoBanue crocodbnoctn CM pacrmpocTpa-

HATH TUTaMs TI0 TIOBEPXHOCTH IOJ JCHCTBHEM BHEIIHETO JIYIHCTOTO
terioBoro notoka (MKW) mocne nokaabHOrO BOCIUTAMEHEHUS
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y4acTKa MOBEPXHOCTH OT UCTOYHHKA 3KUTAHHUS.

JlJis MCTIBITaHKUS M3TOTABIMBAIOT 5 00pa3lOB MaTepuaia pas-
mepom 1100 x 250 mm. Iy aHU30TPOITHBIX MAaTepHUaIOB U3TOTABIIH-
BalOT 2 KOMIUIEKTa 00pa3IoB (HampruMep, o YTKY U 10 OCHOBE).

OOpasubl Ui CTaHIAPTHOTO HCIBITAHUS HM3TOTABIUBAIOT B
COUYETAaHHU C HETOPIOYCH OCHOBOMW (aCOECTOIICMEHTHBIC JIUCTHI TOJI-
muHOoN 10 mmu 12 Mm). OOpa3isl KOHTUIMOHUPYIOT TIPH TeMITepa-
Type 20+5 °C u oTHOCHTENBHOM BIaKHOCTH 65+5 % He MeHee 72 .

Cxema yCTaHOBKHM JUIsl HCIIBITAHUH Ha paclpOCTpaHCHUE IUIa-
MEHU TPUBEICHA Ha pHC. 7. YCTaHOBKA COCTOUT U3 CIEIYIOIINX OC-
HOBHBIX 4YacTeil: MCHBITATeNbHAs KaMepa C JBIMOXOJOM W BBITSK-
HBbIM 30HTOM; MCTOYHHK JIYYHCTOrO TEIUIOBOTO IOTOKA (pajHallioH-
Has TaHellb); UCTOYHHK 3aKUTaHWs (ra3oBasl TOpeNKa); IepiKaTellb
o0pasia 1 yCTpOHCTBO JUISI BBEACHUS JepKaTelsl B UCIBITATEIIEHYIO
kamepy (rmatdopma).

YcranoBky 000pyaytoT IpUOOpaMu AJisl PErUCTPallK U U3Me-
peHUs TeMmIepaTypbl B HCIBITATENBHON KaMepe W JIBIMOXO0/Ie, BEJH-
YUHBI TIOBEPXHOCTHOH MIoTHOCTH TerutoBoro moTtoka (IITITII), cko-
POCTH TOTOKA BO3yXa B JBIMOXO/IE.

UcnpiTaTenbHyio kamepy U A6IMOXOJ (pHC. 7) M3rOTaBIMBAIOT
M3 JIMCTOBOM CTaJIM TOJIIMHOMN OT 1,5 10 2 MM U OOJIMIIOBBIBAIOT U3-
HYTPH HETOPIOYUM TEILUIOU3O0JISIIUOHHBIM MaTEPHAJIOM TOJIIUHON HE
menee 10 M.

[lepenHioto cTeHKy Kamepbl 00OpPYIYIOT IBEPIE cCO CMOTpPO-
BBIM OKHOM W3 TE€PMOCTOHKOTO CTeksa. Pasmepsl cMOTPOBOTO OKHA
JIOJOKHBI 00€CIIeYrBaTh BO3MOXKHOCTh HAOJIFOCHHUS 3a BCEH MOBEPX-
HOCTBIO oOpasma. J[pIMoXoa coeamHsIeTCsl ¢ KaMepou depe3 mpoém.
Haj npiM0X010M YCTaHABIIMBAIOT 30HT BHITSDKHOW BEHTHIISALINY.

PanmnannonHas maHeNh WMEET CISAYIOIMHNE pa3MEphl: IJTMHA
450 mM; mupuaa 300 MM. DIeKTpUdecKass MOIIHOCTh paaualiioH-
HOH MaHeIu JOJKHA COCTABIAThH HE MeHee 8 KBT. Yron HakioHa pa-
JTUAIIMOHHON MaHenu (puc. 7) K TOPU30HTAIBHON TUIOCKOCTH JIOJDKEH
cocrasnsTh 30°.

Hcrounnkom 3akuraHus sSBISETCS ra3oBas TOpelika ¢ Jaua-
METPOM BEIXOJHOTO oTBepctus 1,0 MM, oOecrieunBaromas GopMupo-
BaHue ¢akena mwiamenu amuHor ot 40 g0 50 mm. KoHcTpykius ro-
peNKu oIKHAa 00ecreYnBaTh BO3MOMKHOCTH €€ BpaIeHHsS OTHOCH-
TEIHHO TOPU3OHTAIBHOW ocH. [Ipu MCHBITAHUM IIaMs Ta30BOH To-
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PEeIKH ITOJDKHO KacaThCs TOUKH «HOIBY («0») MpomoibHOW ocH 00-
pasma (puc. 8).

[Inatdopmy st pasmenieHus aepkateiis o0Opasia U3roTaBIIu-
BalOT M3 XapOIpPOYHON WM HepXaserollei cranu. Jepxarens 00-
pas3ia M3roTaBIMBAIOT U3 JKAPOMPOYHOH cTanu ToimuHoi (2,0+0,5)
MM 1 OCHAIIIAIOT MPUCIIOCOOICHISIME JIJIsT KPETUICHHSI 00pasiia.
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Puc. 7. YcTaHoBKa [ UCTIBITAaHUI HA paCIPOCTPaHEHHE TUIaMEHH
1 — ucneiTaTenpHas Kamepa; 2 —iardopma; 3 — Jepikarens oopasia; 4 —
oOpazerr; 5 — qpIMox01; 6 — BBRITSDKHOW 30HT; 7 — TepMomapa; 8 — panua-
OMWMOHHAas IIaHCIb, 9 — ra3oBas TOpeJIKa; 10 — ABepua cO CMOTPOBBIM OKHOM
Llenp kaMOPOBKM COCTOWUT B yCTAHOBIIEHHH TpeOyeMbIX Be-
ymavH [T B KOHTPOIBEHBIX TOYKaX KaauOpPOBOYHOTO 00Opasiia
(puc. 8, L1 9,1+0,8; L2 5,0+0,4; L3 2,4+0,2) u pacupeneicHuu
[IITII mo moBepxHOCTH 0Opa3sla MpPH CKOPOCTH MOTOKA BO3IyXa B
neivoxoge (1,22+0,12) m/c.
KanubpoBky mpoBosisT Ha 00pasiie, U3roTOBIEHHOM U3 acOe-
CTOIIEMEHTHBIX JIUCTOB TOMMKHOM oT 10 10 12 MM (puc. 8).
st u3MepeHust TeMreparypsl B kKamepe (puc. 7) UCTIONb3YIOT
TEPMOIJIEKTPUIECKHH Tpeo0pa3oBaTeib C AMANa30HOM HW3MEPEHHS
ot 0 1o 600 °C. Jlns usmepenns IIITII ucnomb3yrOT BOJOOXIAXK A~
eMble MPUEMHHUKU TEIUIOBOTO M3IYyUEHHUS C AUANa30HOM H3MEpPEHUs
ot 1 g0 15 xB1/ M2, [l U3MepeHHst ¥ PETUCTPALIMU CKOPOCTH IIOTO-
Ka BO3[yXa B JBIMOXOJE HCIIOIb3YIOT aHEMOMETpPHI C AUANa30HOM
uzMepeHus ot 1 1o 3 m/c.
[Tocne MOArOTOBKM YCTAaHOBKH K HCHBITAHUSM, OTKPBIBAIOT
JBEPLY KAMEPBHI, 3aKUTAOT Fa30BYI0 FOPEIKY U PacIoyiararor €€ Tak,
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YTOOBI paCCTOSIHUE MEKAY (aKesIoM IJIaMEHH M SKCIIOHUPYEMOH I10-
BEPXHOCTBIO COCTaBIIsLI0 He MeHee 50 MM. YcraHaBiIMBalOT o0Opasell
B Jiep)KaTenb, (UKCUPYIOT €ro MOJIOKEHHE ¢ TIOMOMIBIO MPUCHIOCO0-
JICHUH U KpeIUIeHUs], TIOMEIAIoT AepKaTelb ¢ 00pa3loM Ha Iuiat-
(¢bopMy U BBOAAT B KaMmepy. 3aKpbIBalOT ABEPIY KaMepsl M BKIIOYA-
10T cekyHaoMmep. [locne BeIACp)KKM B TeUCHHE 2 MUH IPUBOJT ILIa-
Ms TOPEJIKH B KOHTaKT ¢ 00pa3ioM B Touke «0», pacronokeHHOH 1o
HEeHTpanbHON ocu o0Opasua. OcTaBisiOT Qakes MiIaMeHH B 3TOM II0-
noxxeHuu B TeueHue 10 mun. [lo ncteyeHUu 3TOro BpeMeHHU BO3Bpa-
[IAI0T TOPEIIKY B UCXOHOE MOJIOKCHHUE.

0 Puc. 8. KamubpoBouHsrit
a0 obpaszernt

] 2 1 — xanuOpoBOUHBII 00-

25 200 9 ots. @30

S i | ao\lg pasels; 2 — OTBEepCTHUS IS
[ i m [ H3MEPHTEIIS TEILIOBOTO
2 TIOTOKA
Loobeodeds |
125 100

1100

IIpu oTcyTcTBHM BOCIUTaMEHEHHUs1 oOpasna B TeueHue 10 MuH
HCIBITAHUE CUUTAIOT 3aKOHYEHHEIM.

B ciydae BocrutamMeHeHusl oOpasiia UCIBITAHUE 3aKaHYMBAIOT
MIpH TPEKPAIIeHNH MIJIAMEHHOTO TOPEeHUs Wi 1o ucteueHnu 30 MuH
OT Hayayia BO3JICHCTBUS Ha 0Opa3el] ra30BOW rOpPENKH IMyTeM MPHUHY-
JUTEJILHOTO TaiieHus. B mporecce McembITaHus (QUKCHPYIOT BpeMst
BOCIINIAMCHCHUS U HpOJIO.H)KI/ITe.HI)HOCTB INIAMCHHOI'O FOpeHI/ISI.

[locrme OkOHYAHWS WCHBITAHHUS OTKPBHIBAIOT JBEPIY KaMephl,
BBIBUTAIOT TIATGOPMY, U3BICKAIOT 00pasell.

HcnpiTaHue Kaxao0ro mocjeayroliero oopasia MmpoBOAAT I0-
clle OXJIKICHHUS JAepikaTesst o0pasiia 10 KOMHATHOM TeMITepaTyphl.

WzmepsioT 1vHY MOBPEXACHHON YacTH o0pasiia Mo ero mpo-
JOTLHOW OCH JIJISl KAXKIOTO U3 MATH 00pa3ioB. M3mMepeHus mpoBoasT
C TOYHOCTBIO 10 1 MM.

[ToBpexaeHHEM CUMTAETCSA BBHITOpPaHHWE M OOYIJIMBaHUE Mare-
puana o0pasia B pe3yibTare pacipoCTpaHEHHs MIAMEHHOTO Trope-
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HHAA TI0 ero moBepxHocTH. OrUIaBieHHE, KOpOOJeHHUE, CIICKaHUE,
BCIIyYMBaHHUE, yCaaka, U3MEHEHHUE L1BeTa, (OpMbl, HapyLICHHUE Le-
JIOCTHOCTH 00pasua (pa3pbiBa, CKOJBI MOBEPXHOCTH M T.II.) MOBpE-
XKJCHUEM He SBISAIOTCS.

JnuHy pacnpocTpaHeHHs IUIAMEHH ONPEeAEIII0T KaK CpeiHee
apudMeTHIeCKOe 3HauYCHHE MO IJIMHE IOBPEXKAECHHOM 4acTH IISITH
obpasno. Bemmumay KIIITII ycranaBnmuBaioT Ha OCHOBaHHH pe-
3yJlbTAaTOB U3MEPEHUS JUIMHBI pacpOCTPaHEHUS TUITaMEHHU.

[Ipu orcyTcTBHM BOCIUIAaMEHEHHUSI OOpa3LOB WM AJHMHE pac-
npoctpaneHus: miamenn MeHee 100 MM criemyer cuuTaTh, UTO
KIIIITII matepuana coctasuser 6onee 11 kBt/m2,

B ciyuae mpuHYIUTENBHOTO TalleHUs: oOpasia Mo UCTeUeHUH
30 mun ucnbiTanus Benuuuny IIITII onpenensitor mo pe3yiapTraTaM
W3MEPEHUsl JUIMHBI PAacIPOCTPAHEHUS MJIaMEHH HA MOMEHT TallleHUs
U YCJIOBHO NPHHHUMAIOT 3Ty BEJIMUYMHY PaBHOU KpuTudeckoul. Jlis
MaTepHajoB C aHM3OTPOIHBIMH CBOMCTBaMHU TMpH KiacCH(UKAINH
HCIIONb3YIOT HAUMEHBIIYIO U3 nonydeHHbIX BenuunH KIITITIL.

l'oproune crpoutenbHbIE MaTEpUaIbl B 3aBUCUMOCTH OT BEJIH-
yunbl KIITITII moapaznenstoT Ha YeThIpe TPYMIbI PacpoOCTpaHEeHUs
I1aMeHH, Tabimna 6.

Tabmuia 6
I'pynnel MaTepuanoB IO pacnpoOCTPAHEHHIO TUIAMEHU
I'pynma pacripocTpaHeHus IIaMeHH KIIIITIL, 1B1/v?
T0 TIOBEPXHOCTH

PIT1 HepacrpacTpOHSIONINE 11,0 u 6omee

PIT2 ci1abopacpacTpOHSOIIIe ot 8,0, Ho menee 11,0

PII3 YMEpEHHOPACIPACTPOHSIOIINE ot 5,0, HO MeHee 8,0

PI14 CHJIBHOPACIPacTPOHSIONINE meHee 5,0

2.5 IsiMoo0pa3yioiiasi cnoco0HOCTh

CyTb MeToa onpeesneHns KodphuIeHTa J5IM000pa3oBaHus
3aKJIFOYAETCS B ONPEACICHHH ONTHYECKOW TUIOTHOCTH JbIMa, 00Opa-
SYIOIICTOCA IIPpU TOPEHUN W TIICHUH HU3BCCTHOI'O KOJHWYECTBA HC-
MBITYEMOTO BEIIECTBA WM MaTepualia, paclpejielieHHOTO B 3aJlaH-
HOM 00BEME.

YcranoBka IS onpeaeiieHns KoduimenTa 1kiMooopas3opa-
Hus (puc. 9) BKIIIOYAET B ce0s CICIYIONTNE JIEMCHTHI.
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Puc. 9. VYcraHoBka s
OTIpeNieNIeHus] THIMO00paso-
BaHUA

1 — xamepa cropanus; 2 —
nIepxarenp obpasma; 3 —
OKHO W3 KBapIEBOI'O CTEK-
na; 4, 7 — KJIamaHel IPOIYB-
ku; 5 — npuémHuK cBerta; 6
— Kamepa u3MepeHui; 8 —
KBapIieBOEe CTEKJo; 9 — uc-
TO4YHUK cBeTa; 10 — mpeno-
XpaHHUTeNIbHAs MeMOpaHa;
11 — BenTuisTOp; 12 —
HanpaBISIFOIMAN  KO3BIPEK;
13 — 3amayibHasl TOpeENKa:

14—BxiagpIn; 15 —
ANIEKTPOHArPEBATENbHAS
[aHelb

Kamepa cropanus BMecTHMOCTBIO 3-107% M, BEINONHEHHAs n3
HEp>KaBEIOLEN cTalau. BHYTpEHHsIS TIOBEPXHOCTh KaMePBI TEILIOU30-
JUpOBaHa acOOCUIMTOBBIMU IIJIMTaMU TOJIIMHON 20 MM U MOKpBITA
anmroMuHIeBON ¢oneroii Tommmuoi 0,2 mMMm. B kamepe cropanus
YCTAHOBJICHBI JIEKTPOHATPEBATENIbHAS TIAaHEIb U JepiKaTellb o0pas-
na. DjeKkTpoHarpeBaTeNbHyl0 maHenb pasmepamu (120x120) mm
MOHTHUPYIOT Ha BEPXHEU CTEHKE KaMmephl moja yriaoMm 150 x ropu3on-
Tand. DJEKTPOCHHUpab TAHEIH HW3TOTaBIUBACTCS U3 IPOBOJIOKH
mapku X20H80-H nuamerpom 0,8 — 1,0 mMm.

Hepxatens obpasna pazmepamu (100x100x20) MM KpemsT Ha
JBEpIie KaMepsl cropaHus. B nepikarene ycTaHOBIEH BKIAJBII U3
acbocmnuta pazmepamu (92x92x20) MM, B IIEHTPE KOTOPOTO HMEET-
cs yriyOsieHue Il pa3MEIICHHUs JIOA0YKH ¢ 00pas3ioM (yriyosieHue
BO BKJIAJBIIIE JOJDKHO OBITH TAaKMM, YTOOBI HarpeBaeMas IOBEpPX-
HOCThL 00pa3Ia HaXoamiIach Ha paccTosHuA 60 MM OT 3JIEKTpOHArpe-
BaTeIbHON TTaHENN).

Han nepkatenem oOpasma ycTaHOBIIEHa 3alaibHas ra3oBas
ropeska, IpeAcTaBisiomas co0oil TpyOKy M3 HepiKaBeloUleld cTain
BHYTpEeHHHM srametpom 1,5 — 2,0 mm.

B xamepe cropaHus UMEIOTCSI BEpXHEE M HMKHEE OTBEPCTHS
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cegerneM (30x160) MM, coemrHSIOMME €€ ¢ KaMepOl H3MEPEHHUH.

Kamepa usmepenuii pazmepamu (800x800x800) MM, H3roToB-
JICHHasi U3 HEep)KaBeoIled CTajiu, UMEET B BEpXHEW CTEHKE OTBEP-
CTHA U1 BO3BPAaTHOTO KiallaHa IPOAYBKH, HMCTOYHHKA CBETa U
npenoxpaHuTenbHOH MeMOpaHbl. Ha O0KOBO CTEHKE Kamephl ycTa-
HOBJIEH BEHTHJIATOP C 4acTOTOM Bpamenus 5 ¢ 1. Ha nepenneii cren-
Ke KaMepbl UMeeTCs Bepla C YIUNIOTHEHHEM M3 MSATKOH pe3uHbl IO
nepumeTpy. B qHMIIE KaMepbl OJKHBI OBITh OTBEPCTHUS AJISI IPUEM-
HUKa CBETa U BO3BPATHOTr'O KJlamaHa MPOAYBKH.

doTomeTpHUecKas CUCTEMA, COCTOSIIIAsl U3 UCTOYHUKA U MPH-
émHnKa cera. VMcTouHnk cBera (TenWii-HEOHOBBIM Jla3ep MOIIHO-
cThi0 2 — 5 MBT) kpemsaT Ha BepxHel cTEeHKe KaMepbl HU3MEpEeHH,
MpUEMHUK cBeTa ((POTOMNO) paCIONIOKEH B THUIIE KaMephl. Mex Iy
HUCTOYHUKOM CBETa M KaMepoil M3MEpeHUH yCTaHAaBIMBAIOT 3aIlWT-
HOE KBaplEBOE CTEKJIO, HarpeBaeMoe 3JIEKTPOCIUPAIbIO IO TeMIle-
parypsr 120-140 °C.

doTomeTpHuuecKas cHCTeMa AOJDKHA OOecreyuBaTh H3Mepe-
HHUE CBETOBOTO MOTOKA B pabOvYeM JMara3oHe CBETONPOITYCKaHUS OT
2 110 90 % c norpenHOCTHIO He Oosiee 10%.

Jus ucnieiranuit rotoBAT 10—15 00pasmnoB uccieayemMoro Ma-
tepuana pasmepoM (40x40) MM u (hakTUIECKOW TOJIIMHOW, HO HE
6osee 10 mm (1711 00pa3IlOB MIEHOILUIACTOB JIOMYCKAETCS TOJIIMHA 10
15 mm). Jlakokpaco4Hble M IIJICHOYHBIC IOKPBHITHS HCIBITBIBAIOT
HAaHECEHHBIMH Ha TY YK€ OCHOBY, KOTOpasi PUHATA B peaibHON KOH-
crpykuuu. Ecin obnacte mpuMeHeHHs J1aKOB M KpacoK HEH3BECTHaA,
TO WX UCIBITHIBAIOT HAHECEHHBIMH Ha aTIOMUHHUEBYIO (oybry Tol-
muHo# 0,2 MM.

[loaroroBnenusie 00paslbl TMEpeA HCIBITAHUSIMU BbBIIEPIKH-
BaroT 1ipu Temneparype (20+2) °C ne menee 48 u, 3aTeM B3BEINBa-
10T ¢ orpenrHocThio He 6onee 0,01 r. OOGpa3mpl JOKHBI XapaKTepH-
30BaTh CPEAHME CBOICTBA NCCIIEAYyEMOT0 MaTepHaa.

[IpoBepky pekMMOB pabOTBHI YCTaHOBKH IMPOBOJST C IOMO-
b0 CTaHAapTHOro oOpasma. Ilpu sToM 3HaueHus KodhQUIMeHTA
neiMooOpazoBanus (Dm) JM0IKHO OBITH B MpeAeNax: PeKUM TICHHS
(6e3 unanumupyromero miamMenn) Dn = 360+£20 mM%/kr; pexum rope-
Husl (C MHUIMUPYIOIMM TIaMeneM) D = 1208 m%/kr.

HcnbrTanne o0pa3LoB MPOBOJAT B IBYX PEXHUMax: B PeKUME
TJICHUS U B PEXKHUME TOPEHHsI C UCIIOJIb30BAaHUEM T'a30BOW TOpENKU
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(mmHa ramenn ropenku 1015 mm).

Bxiro4aroT 3NEKTpONHMTAaHUE YCTAHOBKM B TaKOM PEXKHUME,
9TOOBI INIOTHOCTH TEIUIOBOTO ITOTOKA, IMAIaloIero Ha oOpaserl, co-
craBnsna 35 kKBr/mM2. KOHTPOIMPYIOT IMIIOTHOCTH MaAloIIEro TEIIO-
BOTO MOTOKAa C TIOMOINBI0 TEIUIONpUEMHUKA Tumna [opjoHa ¢ Tmo-
rpeurHocThio He Oonee 8 %.

BrxurodaroT WCTOYHMK W TPUEMHUK CBETa. YCTaHABIUBAIOT
HayvalbHOE 3HAYCHHE CBETONPOITYCKAHWUS, COOTBETCTBYIOIIEE BEPX-
HEMY TMpeIeny U3MEPEHUN PEruCTPUPYIONIETO MPUOOpa U MPUHUMA-
emomy 3a 100%.

[loaroroBneHHBIN 00pa3el MOMEIAT B JOAOYKY M3 HEpiKa-
Betoniel cranu. OTKpBIBAIOT ABEpIy KaMepbl cropanus u 0Oe3 3a-
JIepKKH YCTaHABJIMBAIOT JIOAO0YKY ¢ 00pa3loM B JepiKaTellb, MOocie
Yero JBEpILy 3aKPHIBAIOT.

HcnpiTanne mpekpamamT Npu JOCTHKCHHH MHHUMAIBHOTO
3HAYCHUA CBCTOIIPOITYCKAHUA.

B cmydae, xorga MUHMMaIbHOE 3HAYEHHE CBETOMPOITYCKAHUS
BBIXOJIMT 32 Tpeenbl pabodero nuana3oHa WM HaXOAWTCS BOIU3U
€ro TpaHull, JOIyCKaeTCcs] yMEHbIIATh JUIMHY MyTH Jiyda cBeTa (pac-
CTOSTHHE MEX/y UCTOYHUKOM M MPUEMHHUKOM CBETa) MO0 U3MEHSATH
pa3Mepsl o0pasia.

[Ipu ucnbpITaHUAX B PEKUME TIICHHS 00pa3Isl HE JODKHBI ca-
MOBOCIIIAMEHSThCS. B ciydyae camoBocIiiaMeHeHus 00pasiia mocie-
JYIOLINE UCTILITAHUS TPOBOAT IIPU YMEHBIIEHHOM Ha 5 KB1/M? 3Ha-
YeHHH TUIOTHOCTH TEIIOBOTO MOTOKA. [ IIOTHOCTH TETIOBOTO MOTOKA
CHIDKAIOT JI0 TeX MOp, MOKa HE MPEKPATHTCS CaMOBOCILIAMEHEHHE
00pasira Bo BpeMs UCIIBITAHMUS.

[lo OokOHYaHWM WCHBITAHUS JIOJAOYKY C OCTaTKamMu oOpasia
BBIHUMAIOT U3 KaMephbl CTOPaHUs. Y CTAaHOBKY BEHTHWJIMPYIOT B TEYe-
HHE 3 — 5 MHH, HO HE MEHEe UeM TPeOyeTCs JUTs TOCTHKCHUS UCXOT-
HOT'O 3HAYEHUS CBETONPOITYCKAHUS B KAMEPE U3MEPEHUM.

B ciygae, xorna He gocTHraeTcs HayallbHOE 3HAYCHUE CBETO-
MPONYCKaHMs, 3allUTHBIE CTEKIA (OTOMETPHUYECKON CHUCTEMBI TIPO-
TUpAKOT AUCKOM H3 MSTKOMI TKaHH, CJICTKA CMOYCHHBIM I3TUJIOBBIM
CITUPTOM.

B kaxaoM pexume HCIBITHIBAIOT IO MATH 00pa3IoB.

Ko>dppuuumenTt aemMooopasosanust (Dm) B MZ/KT BBEIMHCISIOT
o popmyie:
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4 1
D = In ° 1)

m mo - L Imin

rae V — BMECTUMOCTB KaMepbl u3Mepenust, M°; L — juiHa mytu
Jy4da CBeTa B 3aJbIMJIICHHOH cpejie, M; Mo — Macca obpasia, Kr; lo, Imin
— COOTBETCTBEHHO 3HAYEHHsI HAYaJbHOTO M KOHEYHOTO CBETOIPO-
myckanusi, %.

Koaddumment npiMooOpa3oBaHusl — IOKA3aTelhb, XapaKTepu-
3YIOIIMI ONTHYECKYIO0 IUIOTHOCTH AbIMa, 0Opa3yroLIerocs MpH IJa-
MEHHOM TOPEHHUHU WM TEPMOOKHCIUTEIBHON NeCTpyKIMH (TIACHHUH)
OTNpeIeNIEHHOr0 KOJNIMYecTBa TBEPAOro BellecTBa (MaTepuana) B
YCIIOBUSX CHELHUANBHBIX UCTIBITAHUH.

JJist KaXKIIoTo peKUMa UCTIBITAHUH ONPEAeTstoT KOdQQHUIUEHT
I6IMO0OOpa30BaHMs KakK cpenHee apru(METHUECKoe MO pe3ysibTaTaM
MIATH UCTIBITAaHUH. 32 KOAQPUIHEHT T-IMOOOPa30BaHUS UCCIEAYEMO-
ro MaTepualia IPUHUMAIOT OoJblliee 3HaYeHHe KOo3(pQuImMeHTa Jbi-
MOO6pa3OBaHI/I5{, BBIYHCJIICHHOC I ABYX PEIKUMOB UCIIbITAHHUA.

Marepuan OTHOCST K IpyIIie AbIMOOOPa3yIOLIei cliocOOHOCTH
B COOTBETCTBUH C TaOIUIEH 7.

Tabauma 7
Knaccudpukarmums CM no neiMoo0pa3syromnieii cnocoOHOCTH
I'pynma CM no apiMooGpasyio- D w2/ ITpuniumne!
11ei crocoGHOCTH m, MKE KIaccuduKanuu
m| e Manoi IBIMOOOpPa3yIo- 50 1 menee | CHHVKCHHEM BUIIIMOCTH B JlbI-
el cnocoOHOCTHIO MY JOITyCTHMO NpeHeOpeyb
BEPOSITHOCTD THOEIH B IBIMY
n C YMEpEeHHO! ABIMOOOpa- cB. 50 1o HIDKE, YeM BepOSTHOCTb
3yromiei CrtocoGHOCTHIO 500 OTpaBIICHUS TOKCHYHBIMU
POAYKTaMHU TOPEHUsI
BEPOATHOCTDH FI/IGBJ'II/I B IbIMY
53 C BBICOKOH JIBIMOOOpa3y- cB. 500 BBILIIE, YEM BEPOSITHOCTD
FOILleH CTOCOOHOCTHIO ’ OTpAaBIIEHHUSI TOKCHYHBIMH
TPOYKTAMH TOPEHHUSI

2.6 TOKCHYHOCTDH NMPOAYKTOB rOPEeHMsI

CYTB MCTOMda OMNPCACIICHUSA MOKA3aTC/IsI TOKCUMYHOCTU 3aKJITO-
HacTCsd B CXKUTIaHUH HUCCICAYEMOI'O MaT€pHaia B KaMEpPE€ CropaHusd
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MpY 33JJaHHOM MJIOTHOCTH TEIJIOBOTO MOTOKA W BBISIBICHUM 3aBUCH-
MOCTH JIETATBHOTO 3(dexra ra3000pa3HBIX MPOIYKTOB TOPEHUS OT
MacChl MaTepraja, OTHECCHHOW K eUHUIIC 00bEMa PKCIIO3UIIMOHHON
kaMepsl. lHaue cyTh METO1a ONPEAEIEHUS MOKA3aTeNd TOKCUYHOCTH
3aKJII0YAETCsl B BO3ACHCTBHE HAa XUBOTHBIX IPOAYKTOB T'OPEHUS U
OLICHKE PE3yJIbTaTOB.

1100

10 9 8 7 6 20 100 5§ 4
1000...1300

=l

Puc. 10. YcranoBka ais onpeaeneHus oKa3aTens TOKCHIHOCTH

1 — xamepa cropanus; 2 —aep)kaTenb oOpasua; 3 — 3JeleKTpoHarpeBa-
TeJIbHBIM U3IlydaTenb; 4 — 3acioHku; 5, 18 — nmepexoaHble pykaBa; 6 —
CTallMOHApHAs CEKLUS HKCIO3UIMOHHON KaMephl; 7 — ABepIia MpeaKame-
pBI; 8 — MOABYIKHAS CEKIIMS DKCIIO3UITMOHHOMN Kamepsl; 9, 15 — mrynepsr;
10 — TepmomeTtp; 11 — kieTka Jyisi MOJOMBITHBIX KUBOTHBIX; 12 — npes-
kamepa; 13 — npeoxpanuTenbHas memoOpana; 14 — Bentuisarop; 16 — pe-
3WHOBAS NMPOKJIaaKa; 17 — KamaH mpoIyBKI

VYcTaHoBKa sl ONIpeNIeIeHus MOKa3aTeNss TOKCHYHOCTH, PHC.
10. Kamepa cropanus BMectuMocThio 31073 M3, coennnennas ¢ skc-
MO3UIIMOHHOW KaMepol MepeXOoIHBIMH pyKaBaMH, BBIIIOJHEHA U3 JIH-
CTOBOW HeprkaBerowie cranu tonmuHoin (2,0+0,1) mm. BHyTpenHss
MMOBEPXHOCTh, KaMephl CrOpaHHWS H30JUPOBaHA aCOOIEMEHTHBIMH
mTuTamMu ToimuHoi 20 MM. B kamepe yCcTaHOBJICH DKPaHHPOBAHHBIHN
AIIEKTpPOHArpeBaTeNbHbIN u3mydaTens pasmepamu (120x120) MM u
nepkarens obpasma pasmepamu (120x120x25) mm. Hsziayuarens
IPEeACTaBIsIET cOo00I HarpeBaTeNbHYIO CIIMpaib, Pa3MELICHHYIO B
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TpyOKax M3 KBapIIEBOTO CTEKJIa M PACIIONIOKEHHYIO TIepe]] CTATBHBIM
MOJIMPOBAHHBIM OTpaKaTeJIeM C BOASHBIM oxJaxjernneM. OH 3a-
KpEIUIeH Ha BepXHell CTeHKe Kamepsl oA yriaoM 450 K TOpU30HTAIH.
Crupanp uznydatens: conporusienueM (22,0+0,1) OM usrotoieHa
3 mpoBosokd Mapkum X20H80-H (I'OCT 12766.1) muamerpom
(0,9+0,1) MM. DneKTpOoNUTaHHE H3ITyYaTeNs PEryIHpPYIOT C MOMO-
B0 TPaHCPOPMATOpPa U KOHTPOJHUPYIOT 1O MOKa3aHUSM BOJIBTMET-
pa ¢ morpemHocThio He 6onee 0,5 B.

Hepxatens oOpasia BBHITIONHEH B BUJIE METAJUIMYECKON paM-
KW, B KOTOPOH 3aKperuieH acOoreMeHTHbIN noamoH. [lognon nmeer
yrayOneHne I pa3MelIeHus] BKJIAbIa ¢ 00pa3loM Marepuaa.
HarpeBaemast moBepxHOCTh 00Opaslia U MOBEPXHOCTH JIEKTPOHATpe-
BaTEIbHOTO H3IIyYaTeNsd NapajUIeNbHBI, PAcCTOSTHHE MEXIY HHUMHU
paBHO 60 MM.

Ha 6oxoBoii cTeHke KaMepbl CropaHusl UMeeTcs OKHO U3 KBap-
LEBOTr0 CTEKJIa JJIsl HAOII0ACHUS 3a 00pa3lioM NPU UCITBITAHUSX.

Ha BpIXOJ€ M3 KaMepbl CrOpaHus pa3MeIIeHBI 3aCIOHKH BEpX-
HETo M HIDKHETO TIEPEXOIHBIX pyKaBoB. [[nuHa BepxHero pykasa 250
MM, HwKHero — 180 MM, mpoXonHbIE CEYCHUS PYKaBOB COOTBET-
ctBeHHO (160x40) MM u (160x30) mM. BHyTpeHHSS MOBEPXHOCTH
BEPXHETO IMEePEXOTHOTO PYKaBa TakXKe OOJHMIIOBaHA acOOIIEMEHTHBI-
MU TUTUTaMH.

DKCIO3UIIMOHHAS KaMepa, COCTOSIIAs U3 CTAIIMOHAPHON H TI0-
IBIKHOHN cexumid. [lo mepumMerpy CTallMOHAPHOW CEKLUUHU UMEETCS
a3 Jis HaJlyBHOH PE3MHOBOM MPOKJIAJKU ¢ PAOOYUM JaBICHUEM HE
meHee 6 MIla. B BepxHeil yacTu KaMepbl HaXOAWUTCS YETHIPEXJIO-
MaCTHBII BEHTWIATOP NepeMelnBanus nuamerpom 150 MM ¢ vacro-
Toii Bpamenus 5 ¢t. Ha GOKOBOM CTEHKe yCTaHOBJIEH KJamaH Mpo-
nyBku. Ha TopueBoil CTEHKE TMOABUKHOM CEKIIMU 3aKpEIIeHbI
MpeIoXpaHuTeNbHAsS MeMOpaHa, MpenkaMepa, MTYHEepbl IS TO-
KJIIOUEHHSI Ta30aHATN3aTOPOB, TEPMOMETP MJIsl UBMEPEHUsT TeMIlepa-
Typbl B HIDKHEUW dacTu Kamepsl. Ilepemelienne noaBuXHOW CEeKLIUU
MO3BOJIIET U3MEHATh 00BbEM IKCHO3MIMOHHON Kamepsl ot 0,1 g0 0,2
M,

IMpenxamepa o6sémom 0,015 M3, 060pymOoBaHHAS HAPYKHON M
BHYTpPEHHEH JBEpIaMy M CMOTPOBBIM OKHOM.

Bonooxnaxnaemsrii qatuuk tuna ['opmona ®OA—013 u peru-
cTpupyommii mpubop tuna A 565-001-06 ¢ auanaszoHoM H3Mepe-
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Huitt ot 0 1o 100 MB mj1sf KOHTPOJIS TUIOTHOCTH TEILIOBOTO IMOTOKA.
[lorpemHocTh M3MEPEHNs MIIOTHOCTH TEIIOBOTO IMOTOKA HE JOJDKHA
ObITh OoJtee + 8 %.

st HempepbIBHOTO KOHTPOJISL COCTAaBa ra30BO3AYIIHON CPEbI
B OKCIO3MLIUOHHON Kamepe HCIOB3YIOT ra30aHalu3aToOpbl OKCHAA
yrnepoaa (FTMAM—5M ¢ auanazonom usmepenuii ot 0 go 1 %, mo-
ITyCTUMOM TOTPEITHOCTRIO £2%), arokcuaa yriepoga ([TMAM-5M ¢
nuarna3oHoM m3MmepeHuit ot 0 1o 5 %, momycTUMON OrPEUTHOCTHIO
+2 %) u xucnopoga (MH 5130-1 ¢ nuanazoHom u3mMepenuii ot 0 10
21 %, nomycTUMO# OrperHoCThio £2 %).

TepmomeTp mabopaTOpHBI TFOOOTO THIA C JUATIA30HOM H3-
mepennii ot 0 10 100 °C, ¢ morpemnoctsio He Gonee 1 °C.

IIpn Hamanke YCTaHOBKM CIIEAYET OIPENCIUTh IapaMeTphl
HaIpPsDKEHUS Ha CIUPAH JIEKTPOHATPEBATEIHHOTO U3TyYaTens, Ipu
KOTOPBIX 00ECIIEYNBAIOTCS 33aJaHHbIE YPOBHU ILIOTHOCTH TEILIOBOTO
notoka. s u3MepeHus BeIMYMHBI MAJAIONIEro TETIOBOTO MOTOKA
BogooxyaxkaaeMplil 1atunk ®OA—-013 3akperuisitoT Ha HEUTpaJTbHOM
yJacTke aepkarens oopasna. M3mMepeHus mpoBOAAT MPH TePMETH3H-
POBaHHON SKCIIO3WIIMOHHOW Kamepe M OTKPBITHIX 3acjOHKax mepe-
XOIHBIX pyKaBoB. [lo pe3ynbTaraM n3MepeHuii cTposT rpaduk 3aBu-
CUMOCTH TUIOTHOCTH TAJAIONIer0 TEIUIOBOK moToka (Q) ot Hamps-
JKEHUs Ha CIIUPAJIN AJIEKTPOHATPEBATEIHHOTO U3TyJaTelsl.

[lo BenmuYMHE IUIOTHOCTH TEIJIOBOTO TIOTOKA OMPEACIISIIOT
3HAaYEHHE TeMIiepaTypbl UCTIBITAaHHS (1), COOTBETCTBYIOIIEE TEMIIE-
paType HarpeBaeMoil TOBEPXHOCTH KOHTPOJIEHOTO (HETOPIOYETro)
obpasma u3 acoonementa. Jns onpeaenenus (1..,) UCIOIB3YIOT AaH-
HEIE, PUBE/ICHHBIEC B TA0IHIIE 8.

Ta6uuua 8
3Ha4YeHNs TeMIepaTypbl HCIIBITAHHS

KB?/’MZ 10,0 (13,5 | 18,0 | 23,0 | 28,0 [32,5 |38,0 |44,0 |525 |65,02

tuen, °C | 300 | 350 | 400 | 450 | 500 |550 | 600 |650 |700 | 750

YCTaHOBKY CJIEIyeT CUUTATh TOTOBOM K HCIBITAHUSIM MAaTepH-
QJIOB, €CITU MTPH KOHTPOIILHOHN MPOBEPKE:

- 3HAYCHHS TUIOTHOCTH MAJAOIIEr0 TEIUIOBOTO MOTOKA COOT-
BETCTBYIOT YCTAHOBJCHHBIM 3HAYCHUSM HAMPSKCHUS HA CIUPATH
3JIEKTPOHATPEBATEIBLHOTO U3TYyJaTeNIs;
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- BeixoZl CO B yCIOBHSIX TEPMOOKHCIUTENFHOTO Pa3NIOKEHUS
TTOPOITKOBOH 11euTroNIo36l (hpakius 0,25-0,75) maccor 2,5 T npu
Temmneparype ucnbitanus 450 ° (MI0THOCTH MaJAMOIIEro TEMIOBOIO
notoka 23 kB1/m?) coctasnser (200+4) mr-r?;

- koumeHTparust CO B 3KCITO3UITMOHHOM KaMepe 3a BpeMs BbI-
nepxuBanus 30 MUH cHMKaeTcs He Oornee yeMm Ha 5 % OT mepBOHA-
YaIbHOTO YPOBHSI.

s ucnbiTanuil ToToBAT He MeHee 10 oOpasmoB pa3zmepom
(40x40) MM (paxTrueckoil TommuHEL, HO He O6onee 10 Mmm. OOpa3mbt
KOHAWIIMOHUPYIOT B J1a0OpaTOPHBIX YCIOBUSAX He MeHee 48 4 W 3a-
TeM B3BCIIMBAIOT C MOrpelrHOCThi0 He Oosiee 0,1 r. OHU JOJDKHBI
XapaKTepHu30BaTh CPEJHIE CBOMCTBA UCCIIEAYEeMOro MaTepuraa.

[IpenBaputensHO 00pasibl KaXKIOTO Marepualia MOJBEPraroT
BO3JICHCTBHIO TEIUIOBBIX MMOTOKOB Pa3jIMYHOM IUIOTHOCTH, O0CCIICUH-
BAOIIUX B KAKJIOM IOCJIEYIOLIEM OIBITE MOBBIIIEHUE TEMIIEPATyphl
ucnbiTanus obpasua Ha 50 °C. IIpu 5TOM HaxOAAT 3HAYEHUE TEMIIE-
paTypsl HCIBITaHUS MaTepuaja B PEXHME TEPMOOKHUCIUTEIBHOTO
pasnoxenus (Taenus). OHO nokHO 6bITh Ha 50 °C Hmxe Temmnepa-
TYpBI, IPA KOTOPOH HAOIFOIAaeTCsl CaMOBOCIITIaMEHEHHE 00pasia.

Martepuanbl UCTIBITBIBAIOT B OJJHOM W3 JIBYX PEXHMOB — Tep-
MOOKHCITUTEIFHOTO Pa3NIOKEHUS WIH TNIAMEHHOTO TOPEHMSI, 2 UMEH-
HO B pEeXHME, CHOCOOCTBYIOIIEM BBIIEIEHUIO 00Jee TOKCHUYHBIX
CMecel JIeTy4nX BeecTB. PexuM I1aMeHHOTo ropeHus: o0ecnedn-
BaeTcs Ipy Temmneparype ucnbitanus 750 °C (mwoTHOCTh Manaroe-
ro TEImIoBoro noroka 65 kBr/m?). KpurepueM BbIGOpa pexumMa oc-
HOBHBIX HCIBITAHUN CIYKUT HAauOOIbIIee YKMCIIO JIETaIbHBIX HCXO-
JIOB B CPAaBHUBAEMBIX TPYIIIAX MMOJOMBITHBIX KHUBOTHBIX.

[lpu mpoBeneHNH OCHOBHBIX HWCIBITAHWH B YCTaHOBICHHOM
peKUME HaxXOIAT PsAl 3HAUYEHHH 3aBUCHMOCTH TOKCHYECKOro Iei-
CTBHS MTPOJIYKTOB TOPEHUSI OT BEITMUMHBI OTHOIICHUSI MAacChl 00pasiia
K 00bE€MY yCcTaHOBKH. /{7151 TOMy4eHNnS TOKCHYIECKHX 3(P(HEKTOB HILKE
u Bbie ypoBHs 50 % NeTaIbHOCTH U3MEHSIOT O0BEM HKCIIO3UIMOH-
HOW KaMephl IIPY MTOCTOSIHHBIX pa3Mepax o0pas3IioB MaTepHalIOB.

[lpu ompeneneHuM TOKCHUYECKOTO 3PQPeKTa YYUTHIBAIOT THU-
0eJb KUBOTHBIX, HACTYIHMBLIYIO BO BpeMs SKCIO3WLHUH, a TaKkkKe B
TEUCHHE Toceaytomux 14 cyTok.

3aTpaBKy JKHBOTHBIX MPOBOIAT CTaTHUYECKUM crocoboMm. B
Ka)X/IOM OIBITE MCIOJB3YIOT He MeHee 8 OeJbIX MBI Maccor
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(20£2) r. IIpomoKUTENBHOCTh SKCIO3uimK cocTapisseT 30 MHH.
Temmnepatypa BoO3myxa B TpenkaMepe 3a BpeMs OKCIIO3UINH He
nomxua npesbiuate 30 °C, a KOHIEHTpaluus KHCIOpOAa JOJKHA
ObITH MeHee 16 % 00.

[IpenycMaTpuBaroT cienyromuil NOPSAOK MPOBEACHUS HCIIbI-
TaHus. Haraeraror BO3ayx B HaIyBHYIO MPOKIaAKy 10 nasierws 0,6
Mlla, nmpoBepsroT 3a3eMJIEHHE YCTaHOBKH, UCIIPABHOCTH PUOOPOB H
obopynoBanus, 3¢dexkTuBHOCTL BeHTWIAUMH. llogaror Bomy uist
OXJTAKACHHUS W3ITydaTeNs, MOcie Yero BKIIOYAOT €ro Ha COOTBET-
CTBYIOIIlee HAMpsDKEHHE. 3aCIOHKH ITEPEXOJHBIX PYKaBOB, KJallaH
MPOIYBKH, JBEpIa KaMephl CTOPaHUsI HAXOATCS B TIONOKECHUH «3a-
KPBITOY.

B3BemienHs1ii 00pa3er; Marepuana MOMEIMAoT, a IPH HE00XO0-
JMMOCTH 3aKPEIUISIOT BO BKJIAJBIINIE, MMEIOIIEM KOMHATHYIO TeMIIe-
parypy. KieTky ¢ >KMBOTHBIMH YCTaHaBIHMBAaIOT B IpeaKamepe,
HapyXHYIO JABEpIly KOTOPOU 3aKPHIBAOT.

C MoMeHTa BBIXOJa DIIEKTPOHATPEBATENIFHOTO M3IydaTess Ha
CTaOMIIM3UPOBAHHBIA peXuM (depe3 3 MHH TOCNie BKJIIOYECHHUS) OT-
KPBIBAIOT 3aCJIOHKU MEPEXOTHBIX PYKAaBOB M JBEPIy KaMephl Cropa-
Hus. Briagpim ¢ oOpas3ioM 0e3 3ajepKKy OMEIIAI0T B JIEPIKATENb
o0pa3siia, mocje 4ero JABepIly KaMephbl CropaHus ObICTPO 3aKPHIBAIOT.
OTMeuaroT BpeMsl Hadaia JKCIO3WIWU JKUBOTHBIX B TOKCHYECKHH
cperne.

ITo gocTrkeHnn MakCUMAallbHBIX 3HAaUeHUM KoHIeHTpauuu CO
n CO; B 3KCIO3UIIMOHHON KaMepe 3aCIIOHKH TEPEeXOIHBIX PYKaBOB
3aKkpbiBaloT. CHUMAIOT HAIPsDKEHWE C HArpeBaTelbHOTO dJIeMEHTa
u3Iy4datelns. BKioyaroT Ha 2 MUH BEHTHIISITOP TIepeMEIMBaHUS.

[lo mcreyeHMn BpEMEHHW SKCIO3HMLUHM KXHUBOTHBIX OTKPHIBAIOT
KJIaniaH TPOJYBKHU, 3aCJIOHKH IEPEXOIHBIX PYKABOB U HAPYXHYIO
JBEpIy TMpellkaMepbl. Y CTAHOBKY BEHTWJIMPYIOT He MeHee 10 MUH.
PeructpupytoT 4ucIio MOruoInX U BbDKUBIIHMX KUBOTHBIX.

B 3aBucumocTH OT cocTtaBa Marepuasia Ipy aHaIu3e MPOAYK-
TOB TOPEHHS OTIPENIEISIOT KONMYECTBEHHBIH BBIXOJ OKCHJIA yTIIIepo-
Ja, TUOKCHIA YTJepoa, ITMaHWCTOTO BOJOPOJAa, OKCHIOB a3oTa,
IBJCTUIOB U IPYTruX BellecTB. s olleHKH BKJaia OKCHUIA YIiepo-
Ja B TOKCUYECKUH 3((PEeKT M3MEpAIOT CoAepkaHhe KapOOKCHUTeMO-
TJI00MHA B KPOBH TOAOIBITHRIX )KUBOTHBIX.

Ecnu macca o6pasna npunsaTeix pasmepos (40x40) MM He 1103-
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BOJISIET TOXYYHTh 3(PPEeKTHl MEHbIIE WIH OOJIbIIE YPOBHS JETATHHO-
ctu 50 %, nomyckaercs yMEHBIIUTh pa3Mepsl 00pasia Uik yBeJu-
guTh uX 10 (80x80) MM 1 TonumHy A0 20 MM.

[Tony4yeHHBIH psiA 3HAYEHUH 3aBUCHUMOCTU JIETAJIBHOCTH OT
OTHOCHUTEIBHOM MacChl MaTepuana UCHOJb3YIOT AJs pacdera MoKa-
3aTens TOKCMYHOCTH Hcuso, I/M3. Pacuér mpoBoasT ¢ MOMOMIBIO MPo-
OWT-aHaNmM3a WIH IPYTHX CIIOCOOOB pacdeTa CPeAHUX CMEPTENbHBIX
J103 ¥ KOHIIEHTpAI1H.

[Ipr HEOOXOAMMOCTH ONpeAeHuTh KiIacCH(PHUKAUOHHBIE Ma-
pameTphl Ul TIPYTHX 3HAYEHWH BPEMEHU DKCIIO3WIIMK WX BBIYHCIIS-
10T TI0 (hopmye:

CLsoC
Hepo = @)
9co

rae CLsoCO — cpemnecMmepTenbHas KOHIIEHTPAIUS OKCHIA yT-
neposa B Mr/m®, KOTOPYIO BEIUUCIAIOT O ypaBHeHHIo Clso = 4502 +
+2229/t (t — BpeMs SKCMO3ULUK B MHH); gco — YPOBCHb BbIICICHHS
CO mpu cropaHnu YCIOBHO «3TaJOHHBIX)» MAaTEPHAJIOB: JJISI YPE3BBI-
YaiHO OomacHbIX — 0oJibie 360 Mr/r, BeIcoOkoomacHeIX 120-360 Mmr/T,
yMmepenHoonacHbix 40—120 mr/r, ManoonacHsix — 10 40 Mr/T.

Ecnu 3navenue Hcpsp, TOMydeHHOE B Pe3yiIbTaTe HMCIBITAHUS
MaTepuaia, 6JU3KO K TPAaHUYHOMY 3HAYEHHIO JABYX KJIACCOB, TO MPHU
OTIpE/IETICHNH CTETIeHW OMACHOCTH MaTepualia MPUHUMAIOT BO BHH-
MaHUe PEXHM HCTBITAHHS, BPeMs Pa3JIoKeHUs o0pasla, NaHHbIE O
COCTaBe MPOJYKTOB TOPEHUS], CBEIEHHUSI O TOKCUYHOCTH OOHApYKEeH-
HBIX coenuHeHH. [Ipu comepxannu KapOOKCHUTeMOorIo0nHa B KPOBU
MOIOIBITHBIX KUBOTHBIX 50 % W 0oJiee CUMTAIOT, YTO TOKCHYECKUN
3pGEKT TPOIYKTOB TOPEHHsI OOYCIIAaBIMBaeTCS B OCHOBHOM JiCH-
CTBHEM OKcuja yrieponaa. Kiaccudukaiuss MaTtepuaioB Mo 3Hade-
HHUIO TI0OKa3aTelii TOKCHYHOCTH HPOJIYKTOB TOPEHHs IIpHUBEICHA B
Tabmnuie 9.

Tabmuua 9
Knaccndukarmss CM 110 TOKCHYHOCTH POTYKTOB TOPEHHS

KJ180C ONACHOCTH HcLso, I/M%, Ipu BpeMeHH 3KCIIO3ULMM, MUH
5 15 30 60
UpesBbluaifHO OMacHbIe 1o 25 o 47 o 13 o 10
BricokoomacHbie 25-70 47-50 13-40 10-30
VY MepeHHOOIacHbIe 70-210 50-150 40-120 30-90
ManoormacHbie cB. 210 cB. 150 cB. 120 cB. 90
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Bompocsr:

1 Moxet mu CM ¢ monuMepHO# 100aBKO# OTHOCHTRCS K Tpyrmne HI'
Marepuanos? Uem ompezensercs rpaHnlia Nepexoaa MaTepHana u3 rpymibl
HI" B rpymmy I'1?

2 Osznauaer ju, uro CM, Kiaccu(pHUUIUPOBAaHHBIA 10 pe3yibTaTam
ucnpITaHAi Kak cnaboroprounii (I'1), OymeT mposBIATE ceOs TaKOBBIM Ha
Bcex 0e3 HCKITFOUYCHNUS pa3HOBHIHOCTSIX T0XKapOB?

3 K kakoii rpynme roprogectu otHocuTcst CM CO ClIeAyIOINUME T1a-
pamerpamu: T — 125 °C; Si — 75 %; Sm— 40 %); t.. — 250 c.

4 TloueMmy TmOKa3aTenb TOKCHIHOCTH Hcisp 3aBUCHT OT BPEMEHH HKC-
o3UIUU?

5 B pesymbpTare CTaTHCTHYECKOH OOpabOTKM SKCIEPHMEHTAIBHBIX
JaHHBIX, TIOJIyYCHHBIX NPH UCIBITAaHUAX KOBPOBOTO ITOKPBHITHS HA TOKCHY-
HOCTb IIPOYKTOB CrOPaHMs, BEIMIHHA [T0KA3aTeINsI TOKCHYHOCTH COCTaBHIIA
(40,0+5,5) r/m®. K kakoif rpymnme TOKCUYHOCTH B 3TOM CIIydae OTHOCHUTH
matepuan T3 umu T2?

6 TloueMy CKOpPOCTH PACIpPOCTPAHEHUS IUIAMECHHU IO BEPTHKAIBHBIM
MOBEPXHOCTSIM B HECKOJIKO pa3 MPEBBINIAET CKOPOCTh PACIpOCTPaHEHUS
TIJIaMCHHU IO TOPU30OHTAJIbHBIM HOBerHOCTHM?

7 OT KaKux HapaMeTpoB 3aBHUCHT CKOPOCTb PaclpOCTPaHEHUs ILia-
MEHH 10 oBepXHOCTU TBEPABIX CM?

8 OObBsicHUTE YBEIMUCHHE CKOPOCTH PACHPOCTPaHEHHs IUIaMEHH 10
TOPU30HTAJIbHO OPUEHTHPOBAHHBIM MaTepHalaM MpPH yBEIWYEHUH IIIOIIa-
JIM TOPEHUSL.

9 B 4éM COCTOUT OCHOBHAsI TIOXKAPHASI OMTACHOCTH J{bIMA?

3 KaMeHHbIe MaTepHaJIbl U UX MOBEIEHNE B YCJIOBHSAX MOKapa
3.1 O61ue cBeeHNA 0 KAMEHHBIX CTPOUTEIbHBIX MAaTEPHAJIAX

Bce xameHHble MaTepHalibl MOXKHO pa3feiuTh Ha MPUPOJIHbIE
1 UCKYCCTBEHHBIE.

Ilpupoonvle (ecmecmeennvie) KaMEHHbIE MaTEPHAIBI TIOTyda-
IOT M3 TOPHBIX MOPOJI MMyTEM MEXaHW4YeCKON nx 00paboTku (apooie-
HUS, PACIWIOBKH, HUIM(OBKM, MOJUPOBKH) WM 0e3 0O0pabOTKH.
l'opHBIE TIOPO/BI COCTOAT M3 OJHOTO WIIM HECKOJIEKUX MHHEPAJIOB.
MuHepaisl — 3TO HEOpPTraHWYECKHE IPHPOAHBIC BEIIECTBA, 00Jaa-
IOLIHe ONpeaeNEHHBIM XUMUYECKUM COCTABOM, OJHOPOTHBIM CTpOe-
HUEM U XapakTepHBIMH (HU3NUECKUMH CBOHCTBaMu. K uumciy rnas-
HBIX TIOPOJ000Pa3yIOINX MUHEPAJIOB OTHOCATCS KPEMHE3EM
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(xBapm), TIHHO3EM, ATIOMOCHIIMKATHI, >KEJIE3UCTO-MAarHe3HaJIbHbIE
CWJIMKATHI, KapOOHATHI, CYIb(aTHI.

[lo reomoruueckoMy MPOUCXOKICHUIO TOPHBIE TIOPOBI ACIST
Ha TPH TPYIIIEL:

— U3BEpKEHHbIE (MJIM MarMaTU4ecKue, Uiu NepBUYHbIE) — 00-
pa3oBajMCh B XOJE BYJIKAHHYECKOW AEATENBPHOCTH U3 3aCThIBLICH
Marmel (puc. 11);

— ocaouHble (MM BTOPUYHBIE) — 00pa30BalIKCh MYyTEM pas-
PYLICHUS] IEPBUYHBIX FOPHBIX HOPOA U OCTAaTKOB OPTaHU3MOB (pHC.
12);

— MeTamopdrueckue (BUIOM3MEHEHHbIE) — 00pa30BaHCh ITy-
TEM U3MEHEHUS TNEPBUYHBIX U BTOPUYHBIX IOPOJ OO BIIMAHUEM BbI-
COKHX TemIieparyp u aasieHuii (puc. 13).

| I/I3BCP)KSHHLIC TIOpOJBL |

MaccuBHble <€ »{ OGi0MOUHBIE
Fﬂyﬁl/lHHbIe W3JIMBIIHECA PbIXJIbIE YIUIOTHEHHBIE
nopdup, BYJIKAHHYECKHI o
TPaHHUT, CUEHMUT, d BYJIKAHHYECKUil
mopHT, Ta66po nuabas, nenesn, nemsa, Ty
> 6a3aibT MepIuT

Puc. 11. Kinaccuduranus H3BEpKEHHBIX TOPHBIX TOPO

OcanouHble HOPOIbI

Y ¢ Y

XUMH4ecKe OpraHoreHHbIe MexaHnueckue
0CazIKH OTIIOKEHHS OTIIOKEHHS
THIIC, aHTHIPHT, M3BECTHSIK, MeII,
PBIXJIBIE CIIEMEHTHPOBaHHbIE
MArHesur, J0JIOMHUT, PaKyIIeUHUK, ) !
Meprens, JIMaTOMMUT, L7 Y
U3BECTKOBBIN Ty Tpemnen A, HecoK [1ECUaHHK,
C LT KOHIJIOMEpar,
rpaBuii
Opexyust

Puc. 12. Kinaccuduranus 0cag04HbIX TOPHBIX TOPO
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| Metamopdudeckue moposl |
N N

I/I3B€p)K€HHbIe OcaouHble

THelic KBapIMT, MPaMop,

TJIMHUCTBIN CJIaHEeI

Puc. 13. Kinaccuduxkanus ocaouHbIX TOPHBIX TTOPOJT

JlocToMHCTBaMU TPUPOAHBIX KAMEHHBIX MAaTCPHAIIOB SIBJISIOT-
Csi: BBICOKAsI TIPOYHOCTD, JIOJITOBEYHOCTh, BOJOCTOMKOCTh H MOPO30-
CTOMKOCTb, XOpOLIWE JAEKOpaTUBHbIE KauecTBa. K HegocraTkam
MOXXHO OTHECTH Mallo€é BPEMEHHOE CONPOTHBIECHHE PACTSDKEHUIO H
n3rudy, Oonpmas oOhEMHass Macca. YKa3aHHBIE KadecTBa OIpese-
JIAIOT O0JIACTh NMPUMEHEHHUS MPHPOJHBIX KAMECHHBIX MaTEpUajoB B
CTPOUTEILCTBE.

Buner mpupoIHBIX KaMEHHBIX MaTepHANIOB:

— rpyboobOpaboTanuble (OyT, mieOeHb, TPaBHiA, TIECOK);

— OJIOKY ¥ CTEHOBBIE KaMHU;

— KaMHU | TUTATHI 11 O0JTMIIOBKY;

— KaMHHU Tl THAPOTEXHUYECKUX COOPYKEHUH;

— IopokHbIe (OpycuaTKa, IJIMThI, OOPTOBBIC KAMHH);

— KUCJIOTOYIOPHBIE U3/ICIIHSL.

Uckyccmeennvie xaMeHHBIE MaTepraibl OBIBAIOT 0€300°KHUTO-
BEIE U TIony4daeMble 00xurom. [leprie (OeTOHBI, Kene300€TOHEI,
pacTBOpBI, acOECTOLIEMEHT, CHIIMKATHBIC W THIICOBBIC U3ICITHU)
MOJIy4aOT COCIMHEHUEM MHHEPAIIBHOTO BSKYIIETO BEIIECTBA, BOIBI
Y 3arOJHUTENS U3 FOPHBIX MOpoa. Bropeie (kepamuka, CTEKIIO,
[UIaKH, MUHEPAIBHBIE PACIIaBhl) OMYYArOT MyTEM 00KUTA CBHIPhS
M3 €CTECTBEHHBIX KaMEHHBIX MATEPUAJIOB IPU BBICOKUX TEMIIEpaTy-
pax WM HarpeBa ChIPhbs JIO PacCIUIaBICHHUS C MOCICAYIOUIUM OXJia-
KICHUEM.

BeTtoH — 3TO KOMITO3UIIMOHHBIA MaTepua, MaTpUIel B KOTO-
pOM SIBJISIETCSI IEMEHTHBIM KaMeHb C BKIIIOYEHHBIMU B HEE 3€pHAMU
MEJIKOTO U KPYITHOTO 3aITOJTHUTEIS.

Bspxymue BemiectBa (IIEMEHT) — 3TO MOPOIIKOOOpa3HbIC Be-
IIeCTBa, KOTOPBIE MPH 3aTBOPEHUH BOJOW JAIOT IUIACTHYHOE TECTO,

37



crocoOHOe B pe3ynbTare (U3UKO-XMMHUYECKHUX MPOIECCOB IOCTE-
[IEHHO 3aTBEPICBATh U NEPEXOIUTh B KAMHEBUAHOE Tejo. Bsoxymue
JeTsT Ha!

— HeopraHuyeckue (MHHEpalbHBIE): TUIIC, BO3AYIIHAS U TH]-
paBiIMYeCcKasi H3BECTh, MOPTIAAHILEMEHT, )KUKOE CTEKIIO.

— OpTraHuYecKue: OUTYMBI, IETTH, acPaTbThI, TIOJIHNMEPHI.

Jis mpon3BOACTBa OETOHHBIX U KeEJIe300€TOHHBIX KOHCTPYK-
OUI IHMPOKO TPUMEHSETCS MOPTIAHIUEMEHT — MPOAYKT TOHKOTO
W3MENBYCHHUS KITMHKEPa, KOTOPBIH MOIy4aloT 00KHIOM J0 CIEKaHUs
ceIpbeBOit MaccHl (75—78 % wm3BecTHsKA U 25-22 % rnunbl). CTaaun
MIPOM3BOJCTBA NOPTIAHALEMEHTA!

1) no6bIua ChIPhS U TOCTABKA €T0 Ha 3aBOJI;

2) MOJTrOTOBKA CHIPhs K 00XKHTY (MOACYIIMBAaHHE [IIaMa);

3) 00XKUT ChIPBEBOIT cMecH (TIOJTydeHHE TPaHyJl KIMHKEPA;
MakcuMajbHas Temrnepatypa ooxkura 1500 °C);

4) BbIIepKMBaHKE KITMHKEpa Ha ckiaje (1...2 Henenn);

5) u3menpueHne KIMHKEpA B TOHKHI MOPOLIOK;

6) MarasuHUpoBaHUE (BbUIEKHMBAHKE) [ICMEHTA.

Bopa npu cozmanum OeToHa HCIIONB3YeTCs] MUTHEBOIO Kaue-
CTBa, HO JUII MAaCCHUBHBIX HEAPMHUPOBAHHBIX KOHCTPYKIUA MOMXHO
MPUMEHSITH 1 MOPCKYIO.

KpymHblii 3amonHuTENs — 3TO TpaBuil wiau medeHb. Menkuit
3aIIOJTHUTEINb — NIECOK (TOPHBIA WIIN PEUHON).

Jiist momydeHus CHelUabHBIX XapakTeprcTUK O6eToHa (Mopo-
30CTOUKOCTh, )KaPOCTOMKOCTh U JIP.) B COCTaB BBOZSAT JI00ABKH, Mac-
ca KOTOPBIX HE JAOJDKHA NpeBbIaTh 5 % o1 ob1eil Macchl.

[IpumepHOE BECOBOE COOTHOIIEHHME KOMIIOHEHTOB OETOHHOM
cMecH: 1 gacTe nemenra, 4 — mebus, 2 — necka, 1/2 — Boasl. Pacuér
KOJIMYECTBEHHOT'0 cocTaBa OeToHa BenéTcs mo Mapke OetoHa. Mapka
OeToHa — 3TO Mpenen IMPOYHOCTH Ha CKaTHe oOpasua KyOuka
150x150x150 mm B Bo3pacte 28 mHeil. OO03HaUeHNEe MapKu OeToHa:
OykBa «B» n uudpa (narpyska 8 Mlla): ot B0,5 no B120.

Brienstor rpynmbel OETOHOB MO0 HAa3HAYEHHIO: OOBIYHBIN — HE
MPEObABISIIOT 0COOBIX TPEOOBAHMI; THAPOTEXHUUECKUH — pe3epBya-
PBI, BOJOHAIIOPHBIE OalllHW; U1 TPAHCHOPTHOIO CTPOUTEIHCTBA —
MOCTBI, BHAIyKH, 3CTaKa/bl; TOPOXKHBIM — IOKPHITUA AOPOT, a3po-
OPOMOB;  KAapOCTOWKWH;  TEIJIOM3OJSMOHHBIN; KOPPO3HOHHO—
CTOMKHH.
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Berons! o 066EMHOI Macce IemAT Ha:

1) 0co60 Taxénkiil Pe>2500 kr/mM® (3aMOIHUTENL — CTAJIbHBIE
OTIHJIKH, JKEJIe3HBIE PYyIbl, OapuT);

2) Taxénplii (00bI4HbIH) po 2200-2500 kr/M® (KBapuEBHIi Ie-
COK, 11e0eHb, TPaBUii);

3) ob6neruénnpii po 1800-2200 kr/m® (xuprnudHBIi MEGEHS);

4) nérxmit po 1200-1800 kr/m® (nwiak, memsa, Ty, MepIur,
KepaM3Hr);

5) oco60 nérkuii po <1200 kr/m® (MeHoGETOH, Ta300€TOH).

3.2 IloBenenne KAMEHHBIX MAaTEPUAJIOB, OTAEIbHBIX
MHHEPAJIOB, TOPHBIX MOPO/ M 0€TOHOB NMPHU HATPEBAHUHU

XapakTep MOBEJICHUS BCEX KAMEHHBIX MATEPHATIOB B YCIOBU-
X TOKapa NPaKTHYECKH OJUHAKOB, OTIMYAIOTCSA JIMIIb KOJU4e-
CTBeHHbIe mokazareiau. Crenupuyeckrue OCOOCHHOCTH OOYCIIOBIIE-
HBI JICHCTBHEM BHYTPEHHHUX (PAKTOPOB, MPHUCYIIUX AHATH3UPYEMOMY
MaTepuainy (IpHU UISHTUYHBIX YCIOBUSX ACUCTBHS BHEITHUX (PakTo-
poB).

MoHoMUHEpaJIbHBIE TOPHBIE TOPOJbI (THIIC, U3BECTHSK, Mpa-
MOD M JIp.) MPU HarpeBe BeAyT ceOst 0ojiee CIIOKOWHO, YeM OIMMHM-
HepanbHBIC (TpaHUT W JAp.). B Hadanme HarpeBa OHU NPETEPIIEBAIOT
CBOOOJIHOE TEIMJIOBOE pACHIMPEHUE, OCBOOOXKAAACH OT (HU3UYECKU
CBSI3aHHOM BJIary B Mopax marepuaia. ITo He MPUBOJHUT, KaK MPaBH-
JI0, K CHIDKCHHUIO MPOYHOCTH W JJa’Ke MOXKET HaOIIoJaThes e€ poct
MIpH CIIOKOWHOM YAaJIeHMH CBOOOAHOHN Biaru. 3aTeM B pe3yibTare
JNEUCTBUSI XMMUYECKUX MPOLECCOB JerHapaTauuu (eciau Marepuan
COJEP)KUT XUMHUYECKH CBS3aHHYIO BJary) W JAWCCOLMALMN MaTepHal
mpeTeprieBacT TOCTEIICHHOE pa3pylleHne (CHUKEHWE MPOYHOCTH
MIPAKTUYECKA 10 HYJIA).

W3BecTHSAK — TI0 CPaBHEHHIO C JIPYTHMH TIOPOJIaMH XapaKTepH-
3yeTcsi pABHOMEPHBIM M HEOOJBLINM PaclIMPeHUEM NPH HarpeBaHUU
no 800 °C. [lanbHeliniee MOBBINIEHWE TEMIIEPATYPhI MPHBOAUT K
ycaJIke U3BECTHSAKOB U3-32 X PA3JIOKCHHS U BBIJICIICHHS YTIIEKHCIIO-
ro raza mo peakuuu CaCOz — CaO + CO,. Ob6pasyromasics npu
9TOM OKHCh KajJblus (BO3OYIIHAs M3BECThb) 00J1agaeT He3HAYUTENb-
HOW IIPOYHOCTHIO U MAJIOW TEIUIOMPOBOJHOCTEIO. MI3BECTHSIK COMpPO-
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TUBIAETCS NEHCTBUIO BBICOKMX TEMIEpaTyp Jydlle, 4YeM IPAHUT U
MHOT'HE JpyTHe TOPHbIE TOPObl, coaeprkamue kBapu. [Ipu temnepa-
type 130 °C npounocTs nosbimaercs Ha 36 % 10 CpaBHEHHIO C TIep-
BOHAYAJIBHON M OCTaeTcs MPaKTMUECKH MOCcTosHHOM 10 600 °C, mo-
clie 4ero npoucxomur eé camkenue. Ipu 750 °C npounocTs u3Bect-
HsKa CHIKAeTCa 10 HadanbHOU. [Ipn 900 °C u BeIme crneayer oxu-
JaTh MMOYTH MOJHOW MOTEPU MPOYHOCTH BCIEACTBUE Pa3IoKEeHUS U3-
BECTHSIKA.

l'unc — ropHas mopoaa, cocrosias W3 MUHEpala TOTo XKe
HasBanus. TemneparypHoe Boszaeiicteue 10 200 °C Ha rumc npuso-
IUT K yIAJICHUIO YaCTH XUMHUYECKHU CBSI3aHHOM BOJBI U 00Pa30BaHUIO
noyBogHoro runca CaSO40,5H>0, nmpuMeHsieMoro B Ka4ecTBE Bsi-
KYIIET0 W M3BECTHOTO IOJ Ha3BaHHWEM CTPOUTENbHBIN THuIC (aje-
0acTp), NIPOYHOCTh KOTOPOIO CHIIKAETCS BIBOE NpPU TEMIEpaType
100 °C.

HOHI/IMI/IHCpaHBHBIC TOpHBIC MMOPOJAbI BEAYT CC6H B OCHOBHOM
aHAJIOTMYHO MOHOMMHEPANbHBIM, 33 HCKIIOUYEHHEM TOIrO, YTO IPHU
Harp€B€ BO3HHMKAIOT 3HAYUTCIIbHBIC HAIIPSKCHUA, O6YCJIOBJ'I€HHI)IC
Pa3UYHBIMU BEIMYMHAMH KOA((UIIMEHTOB TEIUIOBOIO PACIIUPEHHUSI
Yy KOMIIOHEHTOB, BXO/SIIMX B COCTaB TOPHOW MOPOABI. JTO MPHUBO-
JIAT K pa3pylIeHUI0 (CHIKESHUIO IIPOYHOCTH) MaTepuala.

Hanpumep, MuHepair KkBapl BXOAUT B COCTaB MHOTUX IOPOA —
rpaHMTa, recuyanuka u ap. Ilpu Temnepatype okono 575 °C kapn
CKa4YKOOOPa3HO yBEIHMYUBAETCS B 00BEME U PaCTPECKUBAETCS.

[Tpounocth rpanura npu Harpesanuu g0 200 °C Bospacraer
1o 160 % ot nepsonauansHoOi. Ilpu Temmeparype Bbmre 200 °C
HAYMHAETCS CHWKEHME MPOYHOCTH, KOTopas, omHako, mpu 600 °C
elle paBHa HavyanbHOHW. JlanpHelIIee HarpeBaHue MPUBOIUT K pe3-
KOMYy INaJieHHIo Ipodnocty, kotopas mpu 800 °C cocrasnser auib
35 % nepsoHavanbHOI. PocT mpounoctu mpu mHarpese no 200 °C
OOBSICHSICTCS CHSATHEM BHYTPEHHHMX HAalpsDKEHHH, BOSHUKAIOLIMX B
TpaHWTe B pe3yJibTaTe HEPaBHOMEPHOTO OXJIAXJICHUs paciliaBlicH-
HOW Marmsl.

[Ipu mokape B HEOPTaHMUECKUX BSDKYILIMX BELIECTBaX MPOMUC-
XOZST B OCHOBHOM T€ € IIPOLIECChl, KOTOPbIE UMEIH MECTO IPU UX
MOJIy4EHUHU U3 MCXOJHOI'O ChIpbs (IPUPOIHBIX KaMEHHBIX MaTepua-
JIOB) MyTEM BapKH WM OOXKMTa IPU BBICOKMX TeMIleparypax. DTH
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MIPOLIECCHI IIPUBOJAT B UTOTE K CHIDKEHHIO IPOYHOCTH B Pe3ysbTaTe
pa3pyLIeHUs MaTepHUaioB.

IIpu Harpese nopTaanaueMenTHOro Kamus xo 100...150 °C
MIPOYHOCTh MOJKET HECKOJIbKO CHIKAThCS, T.K. HarpeBarolascs B
[opax MaTepuasia BoJa PacIIUpSAETCs U OKa3bIBAET AOIOJIHUTEIbHOE
JaBJICHUE HA UX CTEHKH, YTO INPUBOJUT K BOSHUKHOBEHUIO BHYTPEH-
HUX HampsHKCHUH B MaTepualle, CHIKAIOIMX €ro mpodHocTh. llpu
200-300 °C npoyHOCTh HECKOJBKO yBEIMYMBAETCS Oarogaps
VIUIOTHEHHIO CTPYKTYpPBI, BCICICTBHE YAAJICHUS CBOOOIHON BOABI U
B pe3yNibTaTe YCKOPEHHOIO 3aBEpIEHUs] KPUCTAJUIN3ALMU THIPOK-
cuna kanbius. Beimre 200...300[°C npoucxoauT HakorieHue aedex-
TOB CTPYKTYypbl. Il03TOMY NmpOYHOCTH KaMHS HaYMHAET CHUXKATHCS.
Herupparanus  KIMHKEpHBIX ~ MHHEPaJIOB  MOPTIaHICMEHTa
npoucxoaut B auanazone 240-1000 °C, 4To npHBOAUT K CHUKEHUIO
MIPOYHOCTH 3aTBEPAEBLIETO NMOPTIAHIEMEHTHOTO KaMHS.

OOBIKHOBEHHBIN KpacHBI KUPMUY (TJMHSHBINA) BBIACPKUBACT
temnepatypy 10 900...1100 °C; cuiukaTHblii Kupnmu — He Golee
700...900 °C. TTocne Harpesa 10 600 °Cu MOCIEAYIOLIEr0 OXJIaXKIE-
HUS CWIIMKATHBIN KAPIUY, B OTIMYHE OT KPACHOTO, 3aMETHO CHIKA-
€T CBOIO MPOYHOCTh U MOXKET Pa3pyLIUTHCS MOCIIE HEKOTOPOTO Bpe-
MEHHM HaxOXJEHHs Ha Bo3ayxe. IIpyumHa COCTOMT B TOM, YTO IIpH
temiiepatype 547 OC nHaummHaercs Jeruaparaqusl COACPIKAIIErocs B
CIWJIMKaTHOM Kuprnude ruapokcuaa kaiasius Ca(OH)z; mocie oxia-
XKIeHUs: cBOOOIHBIN okcua Kaipuus CaO mocTeneHHo racuTcs Bia-
roi Bo3ayxa (TalieHue M3BECTH), YBEIWYHMBAsCH B 00bEME B 2...3,5
pasa, 9TO ¥ IPUBOJAUT K Pa3pyUICHHIO.

KaMeHHBIE KOHCTPYKIIMH MPAKTHYECKH HUKOT/IA HE pa3pylia-
IOTCS TIPU TIOXKape, HaOIIONAI0TCS JIMIIb IOBEPXHOCTHBIE MTOBPEXKIC-
HUs KiIaaku. VcdyepriaHne OTHECTOMKOCTH KaMEHHBIX KOHCTPYKLIHN
MPOUCXOJIUT BCIIEJICTBHE HEJAOMYCTHMOTO TIOBBIIICHUS TEMIIEPATYPhI
Ha HeoOorpeBaemoii moBepxHocTu (). OOneryéHHble KHUPIUYHBIC
knaaku (B 1/4, 1/2 xupmuya) mporpeBaroTcsi ObICTpee, MO3TOMY HX
TIpeneabl OTHECTOMKOCTH OKa3bIBAIOTCS MEHbBINE, YeM CIUIONIHBIX (B
1 xuprmy u 6osee).

[Nockonbky OeTOH SIBISICTCS KOMIIO3UIMOHHBIM MaTepHajoM,
€ro IOBEJCHME IPH HArpeBe 3aBUCUT OT IIOBEIEHHsS LEMEHTHOI'O
KaMHS1, 3a[I0JIHUTENA U UX B3aUMOoAeHcTBUA. Paciupstomascs Biara
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npu temneparypax ot 20 no 100 °C naBut Ha ctenku nop, u (aszo-
BBII TIEpeXo/1 BOJBI B TIAp TaK)Ke MOBBINIACT JABJICHUE B Mopax Oe-
TOHA, YTO MPUBOIUT K BO3HUKHOBEHUIO HAMPSKEHHOTO COCTOSIHUS,
CHIDKAIOIIET0 MPOYHOCTh. [1o Mepe ymaneHust CBOOOIHOM BOJIBI
MPOYHOCTH OETOHA MOXKET BO3PACTATh.

ITpu narpese 10 200 °C o6pasyercss XUMHUUYECKOE COENMHEHNE
THIIPOKCHIA KBS ¢ KPEMHE3EMOM KBapIIeBOTO IMecKa (KaK B aB-
TOKJIaBe UIs OBICTPOTrO TBEPJCHHS OCTOHA MPH MOBBINICHHOM JaB-
JICHHWHU, TEMIIEPaType M BIAXKHOCTH BO3AyXa). B pesynbrare Takoro
coeMHEeHHs 00pa3yeTcsi JOMOJHUTEIbHOE KOIMYECTBO THIPOCHIIH-
KaToB Kajblus. [Ipy 3THX e YCIOBHSAX MPOUCXOIUT AOTOIHUTEIND-
Has THIOpAaTalys KJIMHKEPHBIX MUHEPAJOB IEMEHTHOTO KamHs. Bcé
3TO CMOCOOCTBYET HEKOTOPOMY TIOBBIMICHHIO MpOYHOCTH. [lpm
narpeBe Oerona Beime 200 °C  BO3HMKAIOT IIPOTHBONONOKHO
HampaBieHHbIE Je(opManyy MPeTepIeBAOIIEr0 YCaAKy BSKYIIETO
W pacHIMPSIONIETOCs 3aNOJHUTENS, YTO CHIXKAET MPOYHOCTh OeTOHa
HapsAy C JCCTPYKTUBHBIMHU MPOIECCAMH, MPOUCXOIAIIUME B BSIKY-
IIeM U 3aM0JTHUTEE.

CrpouTenbHble KOHCTPYKIIUU U3 THKENIOro OeToHa (XKeie3o-
0eTOHa) CKIOHHBI K B3pPHIBOOOPA3HOMY DPa3pyIICHUIO TPH TOXKape.
OTo sBIEHWE HAOMIONMAeTCS y KOHCTPYKIMH, Marepual KOTOPBIX
UMEET BIIArOCOACPIKAHUE BBIIIE KPUTHYECKOW BEIUYWHBI MPH WH-
TEHCHBHOM TOABEME TeMIlepaTyphl Ipu mnoxape. Uem miuoTHee Oe-
TOH, TEM HWKE €ro MaporpOHUIIAEMOCTh, OOJIBIIIE MUKPOIIOP, TEM OH
Ooyiee CKIIOHEH K BO3HUKHOBEHHUIO TAKOTO SBIICHHs, HECMOTpPS Ha
60J1e€ BHICOKYIO TIPOYHOCTb.

JI€rkue n sgenctrie OeTOHBI ¢ 00BEMHON Maccoit Hike 1200
KI/M° He CKJIOHHBI K B3pPhIBOOOpazHOMY paspymenuio. Crienuduxoii
MOBEJICHHUSI JIETKUX M STYCHCTHIX OSTOHOB, B OTIUYHE OT TOBEACHUS
TSOKENBIX OETOHOB TIPH TTOXKApe, SBISIETCs OoJiee JUTUTENFHOE BpeMst
MPOTpeBa BCJICACTBUE UX HU3KOU TETUIONPOBOTHOCTH.

XapaKTepHbIMU HOBPEXKACHUSIMA KOHCTPYKLHMHA M3 OeTOoHA M
XKene300eToHa IPH MOKape SIBISIOTCSL:

— omnasnenue (1500-1600 °C);

— u3MeHeHue 1seTa (0T pososoro (300-600 °C) 1o TémHO—
xénroro (cs. 950 °C);
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— OTKOJIBL;

— OTOJICHHE apMaTyphI;

— OTCTaBaHHE MOBEPXHOCTHBIX CJIOEB OETOHA OT OCTAIBHOU
MAaccChI (BBICOKHUH 3BYK IMPU MPOCTYKUBAHUH );

— TpPEIIMHEI B OETOHE (CETKAa MHUKPO- U MAaKPOTPEIIHH);

— OTJCJICHUE apMaTyphl OT OeTOHA (HET CLICTUICHNUS);

— CMCIIIEHUE KOHCTPYKITHH;

— Tporuo.

KamenHnble MaTepuaisl He TOPAT B YCIOBUSX MOXkapa, HO CHU-
JKAFOT CBOIO TIPOYHOCTb.

4 JlpeBecuHa, e¢ NMOkapHasi ONACHOCTh
4.1 CTpoeHue IpeBeCHHBI U IPUMEHEHNE B CTPOUTEIbLCTBE

HpeBecuna, wnn kcruiema (OT Tped. — CpyOJieHHOEe JepeBo) —
BBICOKOIIOPUCTHIM MPOAYKT >KMBOM MHPUPOJIbI, OTIMYAIOIIMICS CIe-
TU(PUUECKUM BOJIOKHHCTBIM CTPOEHHEM, KOTOPOE OMNpeAessieT ero
(U3MKO-MEXaHMYECKHE CBOMCTBA.

HpeBecuna siBnsieTcss Hanbosiee paclpoCTPaHEHHBIM MPHPOJ-
HBIM TOJMMEPOM, COCTOSIINM M3 LIEJUIIOJI03bI — BBICOKOMOJIEKYJISP-
Horo yrieBoga (CeHioOs)n ¥ JIMTHUHA, KOTOpBIE CBSI3aHBI JAPYT C
IPYyTOM.

C ¢usnueckoll TOUKU 3peHHs APEBECHHA COCTOUT U3 CIENyI0-
IIUX CJIOEB: KOopa — JIyO — kKaMOuii — 3a00JI0HB — SAPO — CePJLICBUHA.

Kopa 3amumaer nepeBo OT MeXaHHMYECKHX TOBPEKACHUH H
COCTOUT U3 KOXKHIBI MJIM KOPKH, IPOOKOBOH TKaHu u Jry0a. Kopka
WIM KOXXMLA ¥ NpoOKOBasi TKaHb 3alIMIIAIOT JIEPEBO OT BPEIHBIX
BIUSHUM CpeIbl M1 MEXaHWYECKHUX MOBpekAeHud. JIyd mpoBoauT mu-
TaTeJIbHbIE BELIECTBA, OT KPOHBI B CTBOJ M KOpHU. KamOuii — TOHKMA
KOJIBIICBOM CIIOM XUBBIX KIIeTOK. KamOuii oTKIambIBaeT B CTOPOHY
IEHTpa KIETKH JPEeBECHHBI M B MEHBIIEH Mepe B CTOPOHY KOPBI
KIEeTKH J1y0a. 3a00JI0Hh — JKUBBIE KIIETKH, 00ECIeunBaroIIUe mepe-
MEIlIeHNE MUTATENbHBIX BEIIECTB OT KOpHEH K KpoHe. Sapo — mon-
HOCTBIO OTMepIHe KieTkd. CepIieBHHA COCTOUT U3 TOHKUX KIJIETOK
C HU3KOU MTPOYHOCTHIO, CJIA00 CBSA3aHHBIX MEXIY COOOI.

J71st CTPOUTENBHBIX 1IeJIeH UCTIONB3yeTcs 3a00JI0Hb U SAPO.

[TonoxuTenbHBIC CBONCTBA!

— BBICOKAsi OTHOCUTENbHASI IPOYHOCTH IPH HEOOJBIION IIIOT-
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HOCTH, €€ BeTMYNHA 3HAYUTENBHO BHIIIE, YeM CTad, OeTOHa, KUp-
4a;

— MaJast TeIIONPOBOJHOCT — HUXKE, YEM Y CTaJIA MMPUMEPHO B
400 pa3z, B 10—12 pa3 MeHblIe, 4eM y Kele300eToHa U B 5—7 pa3 HU-
ke, YeM Y KUPITHYa;

— MaJiple TeMIepaTypHble jaedopMaluu, BBICOKash MOPO30-
CTOMKOCTB;

— IE€rKoCTh MOOBIYM, Ooraras ChIpbeBas 0a3a, MpPoOCToTa 00pa-
OOTKHM M CKpEIUICHHsI (XOPOIIO yIEPKUBACT METAIIMUECKUE KpeIuie-
HUSA, HAJEKHO CKIICUBACTCS);

— €CTEeCTBEHHAs JICKOPATUBHOCTb;

— TIOTJIOIIAET yAapHbIE HATPY3KH, TACUT BHOPAIINIO;

— BBICOKHE 3BYKO- M DJICKTPOU30JISIIIMOHHBIC KAYeCTBa;

— HEBBICOKAs] CTOMMOCTb.

JlpeBecrHa UMEET | PsiJl HEIOCTATKOB, CHIXKAIOIIUX €€ CTPOU-
TEJIbHbIC CBOMCTBA:

— aHM30TPONHOCTh CTPOEHHS TPUBOJIUT K CYIIECTBEHHOMY
Pa3IMYUNI0 XapaKTePUCTHK JIPEBECHHBI (TEIUIONPOBOJAHOCTD, IMPOU-
HOCTH ¥ T.JI.) B HAllpaBJICHUH BJIOJIb U MOMEPEK BOIOKOH;

— HaJu4Me TOPOKOB (CYYKH, TPEIIUHBI, UCKPUBIEHUS U JIp.),
10 HAJIMYHWIO TIOPOKOB pa3nuyaroT 1, 2, 3 copT ApEeBECUHEI;

— TIOBBINIEHHAS] TUTPOCKOIIMYHOCTH M BOJIOTIOTJIONICHHE Jpe-
BECHHBI CYIIECTBEHHO BIMSET HA €€ XapaKTePHCTUKH, a TaKXkKe pas-
Mepbl ¥ popMy (KOpoOJsieHHE U pacTpecKUBaHKE), CTAHAaPTHOW CUH-
TaeTcs BIAXXHOCTH peBeCUHBI 12%;

— CKJIOHHOCTh K THHEHHIO, TIOBPEXKJICHUIO HACEKOMBIMH, YTO
MIPUBOJIUT K CHUKCHHUIO MEXaHHUYECKUX CBOMCTB;

— TOpIOYECTb.

B MupoOBOI IpakTUKE CTPOUTENBHOW HMHAYCTPUM IPEBECHUHA
HaXOIUT MHUPOKOEC NPUMEHCHUE B KaYECTBE KOHCTPYKIIMOHHOT'O Ma-
Tepuasia IUisl 3aHUH M COOPYKCHHU Pa3IMYHOTO Ha3HAUCHUS: JKU-
JIbIe, CeIIbCKO-XO3SMCTBEHHBIE, CKIIAJICKHE, TPOU3BOJICTBEHHBIC U
0OIIIeCTBEHHEIE.

HauGonee mmpokoe npuMeHeHHE B COBPEMEHHOM CTPOUTEIb-
CTBE HAIITM XBOWHBIC MOPOJKI (BBUAY OONBIICH pacpoCcTpaHEeHHO-
CTH M JIYYIIIETO KauyecTBa JAPEBECHHBI). JINCTBEHHBIE TOPOIBI (OCHHA,
Oepesa, oibpXa, JIMMA, TOTOIb) B OCHOBHOM TMPHUMEHSIOTCS IJIS TI0-
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CTPOMKHM BPEMEHHBIX 3[4aHMi, orpan. VX Takxke UCIONB3YIOT Uil U3-
TOTOBJICHUS JABEpel, HATMIHUKOB, MIEPETOPOJIOK, ONaTyOKu mpu Oe-
TOHHBIX paboTax.

Pa3BuTHEe XMMHYECKOW NPOMBINIICHHOCTH CIIOCOOCTBOBAJIO
pa3paboTKe CHHTETHYECKUX BOJOHEPACTBOPUMBIX KIEEB, MO3BOJIS-
IOIUX H3TOTOBJIATh HHAYCTPHUAIbHBIC KIIEEHBIC IEPEBSHHBIC KOH-
crpykun (KJIK). IIpon3BoncTBO HOBBIX MHAYCTPHANBHBIX W3IETUI
u3 npeBecuHsl (paHepa, PEeBECHO-BOJIOKHHUCTHIE IUIUTHI, JPEBECHO-
cTpyxeunble miuThl, KJK) mo3BoiseT HCHOIB30BaTh HENETOBYIO
JIPEeBECHHY M OTXOJBI JIECOMHMIBHBIX W JIepeBO0OPa0aTHIBAIOIINX
MPEeNNpUSITANA, YTO SBISIETCS OCHOBHBIM HCTOYHHKOM OSKOHOMHU
JICCHBIX MAaTCpUaJIOB B CTPOUTCIILCTBE. HHI{yCTpI/IaIII)HBIe nu3acius,
MOJTydaeMble U3 OTXOJOB IMPOU3BOJCTBA, KaK MPaBUIIO, M30aBIICHBI
OT psifia HEMOCTATKOB, MIPHUCYIIUX IPEBECHHE B €CTECTBEHHOM COCTO-
SITHUH.

I/IHI[yCTpI/IaJII)HBIC H3ACTIUA MOXHO U3rOTOBUTH C IMPOYHOCTHIO
U JAPYTUMH KadeCTBaMH, 3HAYUTENHHO IPEBBIIIAIOIINMU Ka4eCcTBa
OOBIYHOM JPEBECUHBI.

4.2 Tepmu4eckoe pa3pyuieHue IpeBecUHbI

Manas TemIonpoBOJHOCT JIPEBECHHBI IMPEMSTCTBYET OTBOAY
Teria, MOTOMY TNPH JEHCTBUM OTHS Ja)X€ Ha OTPAHWYEHHBIM yua-
CTOK €€ IOBEPXHOCTH MPOUCXOAUT OBICTPHIA JIOKAIBHBIN HArpesB.
Ve mpu Temneparype Marepuana nopsaka 110 °C maunmnaercs eé
TEPMOPAIOKEHUE (pa3pyIICHHE CTPYKTYPHI), KOTOPOE COMPOBOXK-
JIaeTCs BBIICTICHUEM JIETyYHX BELIECTB, YTO MOXKHO OOHAPYKUTH IO
xapakTepHoMy 3amaxy. Ilpu Harpesanum mo 120-180 °C npowucxo-
JUT ylajeHne CBOOOIHOW BJarn M HAYMHAETCS BBIAETICHHE XMMHUYe-
CKH{ CBSI3aHHOU BJIardl; MPOUCXOAUT BBIZCJIEHUE HETOPIOYUX MPOAYK-
toB CO2 1 H20, uTo conpoBoxIaeTcss N3MEHEHUEM LIBETa JPEBECHU-
Hbl — xenreet. [pu temneparype 210 °C naunnaercs nuponus (pas-
JIO’)KEHUE TPHU HArpeBe) OPEBECHHBI C BBHIJIEICHHWEM TOPIOYHX MPO-
nykros: CO, H2 m mapbl opraHmueckux BemiecTB (MeTaH, (eHod,
(dbopmanbaeru, METUIOBBIN CITUPT), KOTOPBIE MOT'YT BOCIIJIAMEHSITh-
Csl OT UCTOYHUKA 3aKHUraHus. MneanpHast cxema pas3iiosKeHus IpeBe-
cunbl: (CeH1005)—CO2+H,0+Co+H,.

OO6pa3yrorieecs mIaMs HarpeBaeT HOBBIE 0OBEMBI IPEBECHHBI
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U CIOCOOCTBYET IMOCTENEHHOMY paciuupennio ropenus. [Ipu temre-
patype 230-250 °C mponecc TepMopasnokeHHsi HHTEHCH(UIIUPYET-
Csl, IPEBECHHA TEPSIET CIIOCOOHOCTh COMPOTHUBIISTHCS ICHCTBYIOIIUM
HarpyskaMm. OOyrnuBanue (kapOoHHM3auusi) HaunHaeTcss mpu 260—
280 °C. Ilpwu >THX TemmepaTypax MIaMEHHOE TOPEHHUE JIETYUHX IPO-
IyKTOB MHUPOJIN3A JPEBECHHBI MPHOOPETaeT yCTOHYMBBIA XapakTep.
OcHOBHas Macca roprOYHX ra3oB, cojepxarias 10 25 % Bogopoaa u
10 40 % roprouymx yriieBOAOPOJOB, BBIICISETCS B TEMIICPATypHOM
untepane ot 350 no 450 °C. IIpu Temneparype 6onee 450 °C ma-
MEHHOE TOpPEHHUE JPEBECHHBI MEPEXOAUT B OECIIAMEHHOE T'OpPCHHUE
(TIeHuE) yris, Temmeparypa KoToporo Moxer gocturath 900 °C. 3a
(GpoHTOM OOYTIIMBAaHUS TeMIlepaTypa JPEBECHHBI CHIKACTCS 10 TH-
nepOoueckoMy 3aKony (puc. 14).

30Ha o6yrnmeaxua Hpu  nocTmkenun  jocra-
30Ha YaCTMUHOM ACTPYKUMM  TOYHOM KOHLCHTpPAIMU Ta3000-
goHa nCnapeHna BlarM  nasHpIX TOPIOYHUX MPOJIYKTOB Tep-
MOPAa3JI0KEHHsI BO3MOXKHO WX ca-

i MOBOCIUIAMEHEHHE. HpeBecrHa
TaKK€ CaMOBOCIIAMEHSETCS IPHU
KpaTKOBpeMeHHOM Harpese 10 330
L °C; mnuTenbHBIH HarpeB (B Teue-
300°C nue 20 4acoB) CHWKAET TeMIEpa-
/230"'25°°C Typy CaMOBOCIJIAaMEHEHUS JIpeBe-
3 175:C L cuabl g0 160 °C. Tlo aroif npu-
<100 X ) YUHE OrpaHUYHMBAETCS IPHUMEHe-
. HUE JIEPEBSHHBIX KOHCTPYKIIUH B
i VCIIOBHSX JUIMUTEIBHOTO Harpena
+ (cBbrmre 50 OC nmist nenbHOM npe-

z 25 MM

Becunbl M 35 °C s kneéHoif);
Puc. 14. BiusiHue Temrmeparypbl — JPEBECHHY HEOOXOIMMO OTICIATH
HarpeBa Ha CBOWCTBA IPEBECHHBI OT HCTOYHHMKOB TEIUIOBOI'O H3Iy-

YEHHsI JOCTATOYHBIMU PACCTOSHHU-
SIMU WJIM OTHE3AIUTHBIMU NperpajaMu.

[Ipouecc ropenust ApeBECHHBI MPOTEKAET B BUE MIAMEHHOTO
TOPEHUs] POAYKTOB TEPMOPA3I0KEHHUS U TICHUS 00pa30BaBILETOCS
YIOJBHOTO OCTaTKa. B ycCIOBUSX IOKapa OCHOBHOE KOJIHMYECTBO
TEIUIa BBIZENSETCS B MIEPHUOJ IaMeHHOTo Toperus (no 60 %) u ~40
% — B IEpHO/ TIICHUSL.
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[IponykTtel pasnoxenus ApeBecuHsl: yroib (30-35 %), xun-
kuii guctmmr (40-45 %), rasoobpasubie BemiectBa (15-20 %),
3HAYUTENIFHOE KOJIMYECTBO JbIMa (HauOoIbllee KOJMYECTBO BBIJE-
JISIeTCSL B PEKUME TICHUS).

B ycnoBusix cTaHZapTHOIO MCHBITaHUS TeMIepaTypa oO0yriu-
BaHUs Ha HE3AUIMIIEHHOW IOBEPXHOCTH APEBECHHBI JIOCTUIAETCS
yke depe3 3—5 MUH mocie Havaja TeIJIOBOTO BO3AeWcTBuA. B mpo-
Lecce UCIBITaHusl OOYTJIEHHBIH CIION MOCTETIEHHO PacIpOCTPaHsIeTCs
BIIyOb CeYeHHMs, yBEJIWYMBas CBOIO TONIIMHY Z, M, (puc. 14). 3a
(poHTOM OOYIIIMBaHWUS HAXOTUTCS CIOH «HEPabOTOCIIOCOOHOI
JpeBecuHsl, mporperoii 10 Temneparypsl 230-250 °C; ero Tonmuna
B IIpoIiecce HarpeBa COCTaBIseT 0KoJo 25 mM. [lanee pacmonaraercs
CJIOW, YaCTUYHO NOJBEPXKEHHBIM TEPMHUUYECKOW AECTPYKLHUHU, 30HA
($a30BOTO MpEBpalICHUS BIard B Map M HEMOBPEXKICHHAS («XOJIOJI-
Has») ApeBecuHa.

4.3 XapakTepuCTHKH MOKAPHOI OMACHOCTH JAPeBeCHHbI

[NoxapHyt0 OMAaCHOCTH JPEBECHHBI MOXKHO OXapaKTepPH30BaTh
CIIEIYIOIMMHU TapaMeTpaMu: TeMmIiepaTypa BocruiameHeHus — 250
C; temmeparypa camoBociamenenns — 350 °C; nmmeitnas cko-
POCTh PaclpOCTPaHCHUs IIAMEHU IO moBepxHocTH — 1...10 mMm/c
(3aBHCUT OT MHOTHX (DaKTOPOB: IUIOTHOCTH TEIUIOBOTO TMOTOKA, MO-
pPOIIbI IPEBECHHBI, OpPHEHTAIlMK o0paslia B MPOCTPAHCTBE U T.I.);
ckopocth Taenus — 0,6...1,0 Mmm/mMuH. MaccoBasi CKOpOCTh BBITOPa-
HUS JIPEeBECHHBI (TIOTEpPs Macchl B €IWHHIYy BPEMEHH C €HHHUIIBI
IUIOINAAN) 3aBUCHUT OT MHOTMX (aKTOpOB: MOPOABI JPEBECHHBI,
IUIOTHOCTH, BJIQYKHOCTH, IUIOLIAJN TOBEPXHOCTH, MHTCHCHUBHOCTH
W3ITY4CHUS U T. 1.

JlpeBecrHa NIPU OTCYTCTBHH CIIEIHATBHOMN 3aIIUTHl OTHOCHUTCS
MoKapoonacHeIM MaTepuanam, Tabimua 10.

Ta6muma 10
XapakTepUCTUKH HE3AIUILICHHON IPEBECUHBI
XapaKkTepUCTUKH MOXKAPHOM OMacCHOCTH ['pynnbl
T'oprouects r4
Bocmamensiemocts B3
Pacnpocrpanenue miaMeHu 1o ropu30HTaIbHON OBEPXHOCTH PI14
JIpiMooOpasyromas CiocCOOHOCTh 13
TOoKCHUYHOCTD IPOJYKTOB FOPEHUS T3
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Jia npeBecwHBI MOKa3aTelnh TOKCHYHOCTH MPOIYKTOB TOpe-
HHSL COCTaBIsieT B cpeaHeM 35,5 r/m°, mo knaccupukauuu [OCT
12.1.044-89* [2] npeBecuHy ClIeyeT OTHOCUThH K TPYIIE BHICOKO-
OTacHBIX MaTtepuanoB — T3.

st npeBecHHBI COCHBI KO3(DPHUITUEHT ABIMOOOPA30BaHUS IO
T'OCT 12.1.044-89*[2] cocraBnsteT 0ko10 50 M?/KT, 4TO MO3BOJISET
OTHeCTH e€ kK MaTepuasaM ¢ majon — JI1 wimm ymepennoit — /12 mei-
MooOpa3ytomiel crmocoOHocThio. OnHAKO MPH TIEHHH 3TOT IOKa3a-
TeNlb MOXKET A0CTHraTh Dm=600 M?/KT, T.e. Ti€roIas ApeBeCHHA MO-
JKET OTHOCUTHCS K MaTepraiaM Kak ¢ yMEpeHHOU JBIMOOOpa3yIomie
CHoCOOHOCTBIO — J[2, Tak M C BBICOKOH JBIMOOOpa3ymoIned crocoo-
HocThIO — /I3, B ycnoBusix moxkapa CHIKaeTCsl MPOYHOCTh JIPEBECH-
HBI B pe3yNbTaTe €€ TepMOpPa3IoKeHHs, T.€. pa3pyIIeHNS CTPYKTYPHI,
BO BTOPBIX, TPM TOPEHUHM JIpeBeCHHA oOyrimBaeTcs. V3meHeHue
MPOYHOCTH APCBCCUHBI CYHICCTBEHHO 3aBUCUT OT OTCPU MACChHI Ma-
Tepuaia B IPOIEecce HarpeBa.

JpeBecrHa Bcex MOPOJ MPH OTCYTCTBHH CIIEIIHAIIEHON 3allln-
ThI OTHOCUTCS K TI0)KapOOTIACHBIM MaTepHrasaM.

5 MeTanibl, uX NoBeAeHHE B YCJIOBUSAX MOkKAPa U COCOOBI
NOBBLIEHHUS CTOHKOCTH
5.1 O6uue cBefeHNs 0 METAINYECKUX CTPOUTEIBLHBIX
MaTepuaJax

B ctpouTenscTBe 0OBIYHO MPUMEHSIOT HE YHCTHIE METAJUIb, a
criaBel. Hambonplee pacrpocTpaHeHue MOMYYHMIIM CIUIABBI Ha OC-
HOBe 4€pHBIX MeTauioB (okosno 94%). M3 4épHBIX MeTauioB
HauOoIbIllee MPUMEHEHNE HAXOMAT CTANIM, U3 [[BETHBIX — aJFOMHHU-
€BBIC CILIABHI.

JIoCTOMHCTBA METAJUIOB: BBICOKAs MPOYHOCTH; CHOCOOHOCTD K
3HAYUTENIHBIM TIJIACTHYECKUM JAedopManusaM, 4To AaéT BO3MOXK-
HOCTh 00pabaThiBaTh WX JaBlieHHEM (IIPOKATKa, KOBKA, IITAMITOBKA,
BOJIOUCHHE); XOPOIINE JIMTeHBIE CBONCTBA; CBApUBAEMOCTH; CIIO-
coOHOCTH paboTaTh NMPH HU3KUX TeMmImeparypax u jap. Hemocratku
METaJUIOB: UMEIOT OOJBUIYIO TIOTHOCTh, CIIOCOOHOCTH KOPPOIUPO-
BaTh, 1e(POPMHUPYIOTCS IIPH BBICOKUX TEMIIEPATypax.

Cranu mpeacTaBisiioT cO00H CIUIaB Kejie3a ¢ YriepoIoM, MpH
coaepkanun nociensero 10 2 %. [pu cogepkanuu yriepoaa 6omnee
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2% cIutaB Ha3bIBAeTCS YyTryHOM. [10 XMMHYECKOMY COCTaBY CTaJId
JeNSATCS Ha JiBa KIlacca: YriepoIUCThIe U JISTHPOBAHHBIC.

VYraepoaucteie CTaay — CTajld, B KOTOPHIX KpoMe Kene3a M
yriepoAa MPUCYTCTBYIOT TOJBKO HOpPMalbHbIE MPUMECH (KPEeMHUH,
Maprasen, — mojesHsle npumecu; ¢ochop, cepa, KUCIOpOI - Bpea-
HbIC). B 3aBHCUMOCTH OT cOJiep)KaHUsl yriIepojia CTalld JeNsATCS Ha
Huskoyrnepomucteie (mo 0,25% yrmepona), cpemaHEYTIIEpOIUCTHIC
(0,25 — 0,6%) u BeICOKOYTIIEpOAKCTHIC (Oomee 0,6%).

JlerupoBaHHBIC CTAJIM — CTAJIH, B KOTOPBIX KPOME HOpMAllb-
HBIX TIpAIMeced MPHUCYTCTBYIOT (J00aBIIEHBI) JIETUPYIOIIAE DIEMEHTHI
(HEKenb, XpoM, BOIbGpaM, BaHAAUNA U T.1.). DTH MT0OABKH MO3BOIIS-
0T CYIIECTBEHHO YNYYIIUTh (PU3NKO-MEXaHHMUECKHE CBOWCTBA CTa-
nei (HampuMep, TMOBBIINICHHE TNpeaeia TeKy4YecTH 0e3 CHUKCHHS
TUTACTHYHOCTH M YIAPHOM BSI3KOCTH U JIp.). B 3aBHCUMOCTH OT Belu-
YHHBI JIETUPYIOIINX 100aBOK pa3iMyaroT CTAIN HU3KOJIETHPOBAHHbIC
(mo 2,5% nob6aBok), cpenHenerupoBannbie (2,5 — 10%) u BhICOKOIIC-
rupoBannsie (0onee 10%).

[lo cpaBHEHHIO ¢ YrIEPOIUCTHIMU JIETHPOBAHHEBIE CTATd HMe-
0T, KaK MpaBHJIo, 00Jiee BBICOKKE MOKA3aTeN MPOYHOCTH, yIapHOH
BSI3KOCTH, CTOWKOCTH K KOPpO3HWH, Jiydllie cBapuBaroTcs. Hemocrar-
KOM JIETUPOBAaHHBIX CTallei SIBISETCSl 0ojee BBICOKAs CTOMMOCTb,
YeM YTIIEPOAUCTHIX.

I[BeTHBIC METAUTBI U CIUIABBI TIOJPA3CISIOTCS MO TIOTHOCTH
Ha n€rkue U TsokEnple. K IErkuM OTHOCATCS CIUIaBBI HA OCHOBE
QTIOMUHMSL, MarHus, a K TSHKETBIM — HA OCHOBE MM, HUKEIIs, 0JIOBA,
CBHUHIIA.

AnOMUHUI — caMblii paclpOoCTpaHEHHBIN MeTayl. B 3emHol
Kope conepxutcst okoiio 8 % amomunus u 5 % xenesa. CrIpbeM i
MOJTYYEHUST AIFOMUHHS SIBJISIFOTCS. OOKCUTBI — MOPOJIBI, COJIEpIKAIIUE
no 65% rouHo3éMa (AlxOs). M3 rimHO3éMa amOMUHUIA W3BIEKAIOT
METOAOM 3JIEKTPOIUTHUECKON TUCCOLHALINY.

JlocTOMHCTRA CIIJIABOB aTIOMUHMS

— BeIcoku# npezaen npoynoctu (500-700 MITa);

— Manast IoTHOCTh (2850 kr/md);

— BBICOKasI CTOMKOCTb K KOPPO3UH;

— XOpOILIM BHEIIHUI BUJ, HE TpeOyeT KakoW—TM00 OKpacKu
OTIEIIKY MOBEPXHOCTH;

— COXpaHEHHE BBICOKOW MPOYHOCTH NMPH HHU3KHUX TEMIIEPaTy-
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pax;

— HET MCKpooOpa3oBaHHA NMPH YAAPHBIX BO3ACHUCTBHUAX, YTO
Ba)KHO BO B3PBIBOOIIACHBIX IOMEILICHHUSX.

HenocraTtku crutaBoB antOMUHUS:

- HEBBICOKMI MOAYyNb ympyroctu (B 3 pa3a MEHbILE, YeM Y
cTanm);

- CJIOKHOCTb BBIIIOJIHEHUSI COeIMHEHUH (aIFOMUHUEBBIN CIUIaB
OKHCIIIETCS] Ha BO3/lyX€ M B MECTE IIBa (CBApPKH) CHJIBHO CHHKAETCs
MPOYHOCTH U3-32 HArpeBa);

- BBICOKHUH KOX(POUIIUEHT TeMIIepaTypHOTo pacimpeHus (B 3
paza 6oIblle, YeM Y CTaln);

- HM3Kasl OTHECTOMKOCTh KOHCTPYKLHH H3 AJIFOMHUHHUEBBIX
CILJIABOB.

VYBenuueHne MPOYHOCTHBIX CBOMCTB aTIOMHHHUEBBIX CIUIABOB
MOXXHO JOCTHUTHYTH JIMOO XOJOTHOW IDIACTHYECKOU MedopMariie,
00 TepMUYEeCKoW 00paboTKoi. B ocHOBE YIpOYHEHHUs IPH IUIa-
CTHYECKOH aedopMalMy JISKUT SIBJICHHE HakIEna (/s anrOMHUHUE-
BBIX CIIABOB HCIIOJIB3YIOT TEPMHUH HaraproBka). Tepmuueckas o00-
paboTKa aJIOMUHHUEBBIX CIJIABOB COCTOMT M3 JABYX ONEpalyii: 3aKaj-
KH U CTapeHHsL.

Bce Metamibl MMEIOT KPHCTAJUIMYECKYIO CTPYKTYpy. B pac-
IIJTAaBJICHHOM COCTOSIHMH aTOMbI METAJIJIOB HAXOAATCS B 6CCHOpHIlO‘-I-
HOM JIBIKEHHUH, a MPH TEepeXoie B TBEPJOE COCTOSHHE OHU OpPHEH-
TUPYIOTCSl ONpeAeTEHHBIM 00pa3oM B MPOCTPAHCTBE, 00pasysl KpH-
CTAJUINYECKYIO pemieTKy. CTpoeHre pemETKY U pacloioKeHne B Hel
aTOMOB 3aBHCHT OT BHJa MeTayuia. Hambomnee pacmpocTpaHeHHBIMU
TUIIaMHA KpI/ICTaJ'I.]'II/IT-IeCKOI‘/’I PEIICTKU SABJIAKOTCA Ky6I/I‘-IeCKa$I — Yy XKe-
Jie3a ¥ TeKCcaroHajbHas — y alllOMUHHS.

PaCCMOTpeHHBIe BUJbI KPUCTAINIMYCCKUX PEIICTOK XapaKTep-
HbI JJIs1 UACAJIbHBIX KPUCTAJIJIOB. 21)151 PCAJIBHBIX METAJIJIOB M CIlJIa-
BOB XapaKTEpPHO HaJMuue pa3iu4HbIX JedekToB. JledexTsl ObiBaroT
TOYEYHbIE, JTMHEHHBIE, U NMOBEpXHOCTHBIE. K cambIM IpOCTBIM TO-
YCYHBIM )Ie(i)eKTaM OTHOCATCA BaKAaHCUHN U MCKY3CJIbHBIC aTOMBI.

Bce ¢usuko-mMexannueckue CBOWCTBA METAIJIOB M MX 0COOEH-
HOCTH SIBJISIIOTCS CJIEJCTBHEM KPUCTAJUIMUECKOM pemeTku. Bricokas
[IPOYHOCTh METAIJIOB OOBSICHACTCA HAIMYUEM CHJI, YAEP>KUBAFOIUX
aTOMBbI B ONPENENEHHBIX MECTaX KPUCTAUIMYECKOU peméTrku. B oc-
HOBE yNpYrux nedopManuii JEKAT 00paTUMoe CMELICHHE aTOMOB
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KPUCTANIMYECKON pEIIeTKH OT TOJIOXKEHUsI paBHOBecHs. B ocHoBe
MJIACTUYECKOTO J1e(hOPMUPOBAHUS METAJUIOB JIEKHUT TEepeMeIIeHre
JUCTIOKAIUI MPaKTHUECKH MPHU JIFOOBIX TEMIIEpaTypax U Harpy3Kax.

[To mpumMeHneHwro, cTaay MOAPA3IENSIIOTCS HA KOHCTPYKIIMOH-
Hbl€ U MHCTPYMEHTaJbHbIE. KOHCTPYKIIMOHHBIE CTaJId UCIOJIB3YIOT-
Csl [T U3TOTOBJICHUS Pa3IMYHBIX CTPOUTEIBHBIX KOHCTPYKIUH U Je-
Tajel MallvH, a WHCTPYMEHTANbHbIE — JUISI U3TOTOBIICHUS HHCTPY-
MeHTa (IPUMEHSIOTCSI BBICOKOYTIIEpOIUCThIe cTain). CTpouTeIbHbIe
CTallu, SIBJIAIOTCA MaJloyriepoaucThiMi. CpeaHeyriepoucThie cTa-
7, B OCHOBHOM IIPUMEHSIOT B MAIlIMHOCTPOCHUH.

B cTpoutenscTBe cTaNb MPUMEHSIOT B BHJE MMPOKATHBIX H3JIC-
T, AMEIOIIUX pa3indyHylo (opMy MOMEpeyHOoro cedeHus (Impo-
¢wuip). Mcnoap3yloT cTajdbh B CTPOUTENHCTBE ISl U3TOTOBJICHUS He-
CYIIMX KOHCTPYKIMI: KOJIOHH, 0anok, depm. M3 HHU3KOIETHpOBaH-
HBIX CTaJel M3TOTaBIWBAIOT Pa3IMYHBbIC BHIBI apMaTypPhl MEPHOIH-
gyeckoro npoduis (Ui xkenezo0etona). Takke cTalb UCTIONB3YeTCs
JUTSI U3TOTOBIICHUSI OKOHHBIX W JBEPHBIX MEPETUIETOB.

CranpHple METAIUTMYECKUE KOHCTPYKIIMH: apKH, Oallkd, pHUre-
T, pambl, ()epMbI, BOPOTA, ABEPH, TPYOBI, JIECTHUIBI, MOHOPEIHCHI,
0alIMakH TMOJl KOJIOHHBI, KPEEXHBIC IETalld, MPYTKH, MPOKATHBIE
W3JIENHS Pa3IMIHOTrO IPOQUIIS (apMaTypPHI TS JKENe300eTOHA).

W3 anioMUHUEBBIX CILIAaBOB MPOU3BOJAT YTOJKH, IIBEIUIEPHI,
JIBYTaBpHI, MJIOCKHWE W BOJHHUCTBIC JUCTHI, TPyObl. MHOTrOOOpa3HBI
00JacT MpUMEHEHHSI B CTPOUTEIHCTBE AIFOMUHUS:

1. YucTeiii adrOMUHHNA TPUMEHSIOT ISl YCTPOMCTBA KPOBIH
3IaHus.

2. U3 neHT amoMUHUSA, MEPEILICTEHHBIX APYT C JAPYTOM, CO-
OpyXaroT OecuepravyHble TOKPBITHS OOJBIIOrO MPOJIETa, 3aTeM Kpe-
AT TEIUTYIO KPOBJIIO.

3. U3 npokatHbIx npoduiield H3roTaBIuBal0T OKOHHBIC U
JIBEPHBIE MEPETUIETHI.

4. U3 npokarta W3roTOBJISIIOT (PepMBbl U apKH AJIST IEPEKPHITHS
00JIBIINX MPONETOB, JOCTOMHCTBOM SBIISIETCS] MaJIBIN BEC.

5. COopHO-pa300pPOYHBIE COOPYKEHUS PA3TUYHOTO THIA (BbI-
CTaBOYHBIC TIABUIBOHBI U JP.).

6. Hecymue KOHCTPYKIIMK BEPXHUX dTaXKEH 37aHUN B CCii-
CMHUYECKHX paiioHaX, a TAaKXKe B 3JaHUSAX C arPECCUBHBIMH CpElaMHU.

7. JIucTel U3 aMOMHHUEBBIX CIUIABOB MPUMEHSIOT U 00JIH-
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[IOBKY BHYTPEHHUX WU HapPY>KHBIX CTEH.
5.2 [loBeneHUEe METALIOB IPH HAarpeBe

[Ipu HarpeBe MeTaya MOJIBUKHOCTH ATOMOB ITOBBIIIACTCS,
YBEIIMYUBAIOTCS PACCTOSHUS MEXIy aTOMaMHU M CBSI3M MEXJy HUMHU
ocinadeBarT. TepMuueckoe pacIIMpeHHE HAarPEBaeMbIX TEI — IIPH-
3HAK YBEJIMUYCHUS MEKATOMHBIX PacCTOsSHMA. bolbloe BiavsHHE Ha
YXYALUICHHE MEXaHUYSCKUX CBOMCTB METalllla OKa3bIBAIOT JE(EKTHI,
YKCII0 KOTOPBIX BO3PACTACT C yBEIHUEHHEM TeMmepaTypbl. [Ipu
TeMIlepaType IUiaBieHus, Tadbauna 11, konuuecTBO NeeKTOB, yBe-
JINYCHUE MEKATOMHBIX PACCTOSHUM M 0CIa0JICHUE CBS3CH TOCTHracT
TaKOW CTETNCHH, YTO MEPBOHAYANIbHAS KPUCTAIUIMIECKAs PEIIETKA
paspyiaerca. MeTal nepexoauT B KUIAKOE COCTOsHHE. B uHTEp-
BaJie TEMIIEpaTyp OT a0COJIOTHOIO HYJIS JO TOYKHU IUIABICHHUS
M3MEHEeHHEe 00bhEMa BCEX THIUYHBIX METAIOB MPUOIH3UTEIBHO
onuHaKoBO 6 — 7,5 %. YBenudeHue MOABIKHOCTA aTOMOB W pac-
CTOSIHUH MEXIYy HUMH, 2 COOTBETCTBCHHO, U OCJIa0JICHUE MEKaTOM-
HBIX CBsI3€H, CBOMCTBEHHO BCEM METAJIaM IIOYTH B OJUHAKOBOI
CTETICHH, €CJIM OHHM HarpeThl JI0 OJHOM U TOW ke TemrepaTypbl. [1o-
BBIIIICHUE TEMIIEPATypbl NPUBOJUT K YMEHBIICHUIO MPOYHOCTH,
YIPYTOCTH U YBEJIIMYCHUIO MJIACTUYHOCTH METAJUIOB.

Tabmuma 11
Temneparypsl IIaBICHUS HEKOTOPBIX METAJJIOB

MeTaIlT il CIiaB tun, °C
AIOMHUHMIA 660,4
Bonedpam 3420
Keneso 1539
KobOansT 1494
Jlatynp ~1000
Mens 1084,5
Huxens 1455
Cranb 1300-1500
YyryH 1100-1300

Yem HIKE TEMIICpATypa IUIaBJICHUA MCTaJlJla WU CIUIaBa, TCM
npu boyiee HUBKUX TEMIICPATypax NPOUCXOAUT CHUKCHUC IMPOYHO-
CTH, HAIIpUMCD Yy AJIIOMUHHUCBLIX CIIJIABOB — IIPU 0oJlee HU3KHUX TEM-
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nepaTtypax, 4yeM y craneil. Ilpu BrICOKMX TeMmepaTypax Takxe Hpo-
UCXOIUT yBeIHueHHe AedopMannii Moa3yuyecTy, KOTOPbIE SBISIOTCS
CJIEICTBUEM YBEIUUYEHMsI MJIACTUYHOCTH MeTasioB. Uem Bblmie Be-
JUYMHA HATPYKEeHUs1 00pas3loB, TeM Npu Oojiee HU3KUX TeMIepaTy-
pax HauMHAETCsl pa3BUTHE Ne(OpPMALUHU TONI3YUECTH M MPOUCXOIUT
pa3pbiB 00pasua, NpU4EéM MPU MEHBLIMX BEIMYMHAX OTHOCUTEIBHOM
nehopmarim.

Hapsny ¢ oOmumMu 3aKOHOMEpPHOCTSIMH, XapaKTEPHBIMH JUIS
MOBCACHUSA MCTAJUIOB IIPU HArpeBC, IMOBCACHUC cTajeil B YCIOBUAX
Mo’kapa UMeeT OCOOCHHOCTH, KOTOPBIE 3aBUCAT OT psifa (paKkTOpOB.
Ha xapaxTep moBeZeHUsI OKa3bIBAaeT BIMSHHUE NPEKIEC BCETO XUMHU-
YEeCKHl COCTaB CTallM: YIIepOAKcCTas WM HU3KOJIETMPOBAaHHAs, 3a-
TEM CIOCO0 HM3rOTOBJICHHS WM YHPOUYHEHHS apMaTypHBIX MpoQu-
Jei: ropsyas MmpokKaTKa, TEPMUUECKOE YHPOYHEHUE, XOJOJHAasl Mpo-
TsDKKa ¥ T.1. [lpu HarpeBaHuu oOpa3loB ropsyeKaTaHHON apMaTyphl
u3 yriaepoaucroii cranu (crans Ct3, apmarypa kiaccoB A— |, A-Il)
MPOMCXOJUT YMEHbIICHHE €€ MPOYHOCTH M YBEIMUYEHHE IIACTUYHO-
CTHU, YTO NPUBOJUT K CHMKCHHIO NPCACIIOB IMPOYHOCTHU, TCKYYECTHU,
BO3PACTaHUIO OTHOCUTEJIBHOTO YJUIMHEHUS U cyxeHus. IIpu octel-
BaHUM TaKoW cTayu e€ IepBOHAYaIbHBIE CBOICTBA BOCCTaHABIJIMBA-
FOTCSL.

Heckonbpko nHON XapakTep MOBEACHUS NPH HAIPEBAHUHM HU3-
KoserupoBanHbix craneit. [Ipu narpesanuu 1o 300 °C mpoucxoaut
HEKOTOpPOE yBEIMYEHHE MPOYHOCTH Psiia HU3KOJIETUPOBAHHBIX CTa-
neit (2512¢, 30XT2C u ap.), KoTopasi COXpaHSETCsI ¥ TTOCIIE OCThIBA-
Hus. CleloBaTebHO, HU3KOJIETUPOBAHHBIE CTAIH TIPH HEBBHICOKUX
TeMmIeparypax Aaxe MMOBBILAIOT MPOYHOCTH U MEHEE HHTEHCHBHO
TEPAIOT €€ C yBeTUUEHHEM TeMIIepaTyphl OJlarojaps Jerupyromum
nobaBkaM. OCOOEHHOCTHIO TIOBEIEHHS TEPMUYIECKH YIIPOUHEHHOH
apMaTtypsbl B YCJIOBUAX IOXKapa ABJIACTCA HeO6paTI/IMa$I noTepsa
YIPOYHEHUS, KOTOPasi BbI3bIBAETCS OTIYCKOM cTanu. IIpu Harpesa-
nun 110 400 °C MOoXeT MpOMCXOAUTh HEKOTOPOE YIydLIEHHE MeXa-
HUYECKUX CBOMCTB TepMHUUECKHU yIpouHEHHOH cTtaimu (Mapku 20I°C),
BBIPa)Ka€MO€ B TOBBILIICHUH YCIOBHOIO IpeJiesia TEKy4eCTU MPH COo-
XpaHeHuH npezena npounoctu. I[pu Temneparype soime 400 °C
MPOUCXOJUT HEOOpaTUMOE CHIDKEHHE KaK Mpeesia TeKy4eCTH, TaK U
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npezena MPOYHOCTH (BPEMEHHOT'O CONMPOTHBICHUS). ApMaTypHas
MIPOBOJIOKA, YIPOYHEHHAss HAKIENOM, IIPU HArpeBe TaKxKe
HeoOpaTuMo TepsieT yrnpoyHeHne. YeM BEIIIe CTENeHb YIPOYHEHUS
(maxnémna), Tem npu OoJiee HU3KOM TeMIepaType HaurHaeTcs e€ Imo-
tepst. IIpuunHOil 3TOrO0 sBISETCA TEPMOINHAMUYECKH HEYCTOWYH-
BO€ COCTOSIHME KPUCTAIMYECKOW PEIIETKH, YIIPOUYHEHHON HAKIIE-
nom cranu. Ilpu noseimenun Temneparypbl 10 300...350 °C naun-
HAeTCsl MPOIIECC PEKPUCTAIUIM3ALUK, B X0J¢ KOTOPOro aedopMHpo-
BaHHas B pe3yJbTaTe HAKIIENA KPUCTAIMYECKAs PEIETKA IepecTpa-
MBaeTCsl B CTOPOHY HOPMaJIH3aIliH

I'maBHOW 0COOEHHOCTHIO AIFOMHHUEBBIX CIUIABOB SIBISAETCS
HHU3Kas, 10 CPAaBHEHMIO CO CTaJsIMU, YCTOMYMBOCTH K HarpeBy. Xa-
paKkTepHOE /sl AMIOMHHUEBBIX CIUTABOB M3MEHEHHE MEXaHHMYECKUX
CBOWCTB TIpH JEHCTBUM BBICOKOW Temreparypbl, yxe mpu 230-325
C mpenen MPOYHOCTH M YCIIOBHBIN TIPEIEN TEKYUECTH CHHKAIOTCS B
2 paza. B ycnmoBusx mokapa temrepaTrypa MOXET JOCTHYB ITHX 3Ha-
yeHHnid MeHee 4eM 3a | MuHyTy. [Ipn 3TOM HpOMCXOIUT CHUKECHHE
MOJAYJIA YNPYrOCTH M YBEJIWYEHHE OTHOCHUTEIHHOIO YJIMHEHHUS.
BaxxHoiT 0COOEHHOCTBIO HEKOTOPHIX ATIOMUHHUEBBIX CILIABOB SBIIS-
€TCsl CITOCOOHOCTh BOCCTAHABIMBATH NMPOYHOCTH IMOCIIE HArpeBaHUS
W OXJIAXKJICHUsI, €CIIM TeMIlepaTypa HarpeBaHus He npeBbicria 400
oC.

HaunGonpmelt ycToHYnBOCTEIO K JIEHCTBHIO BBICOKOW TeMIIe-
patypsl 00Ja1al0T HU3KOJIETUPOBAHHBIE cTal. Heckombko Xyxe Be-
OyT ceOsl yriaepoAucThie cTaau 0e3 JOMOJHUTEIBHOIO YIPOYHEHHUS.
Eme xyxe — cranu, ynpouHEHHBIE TEpMUUECKHM criocoOoM. Camoii
HHU3KOH CTOWKOCTBIO K JCHCTBHUIO BBICOKOW TeMIEpaTyphl 00JagaroT
CTaJln, YIIPOYHEHHbIE HAKIIENOM, a ellle HIDKE — aTFOMUHHUEBBIE CIlIa-
Bbl. Hanuune Harpy3ku MHTEHCH(DHUIUPYET NeCTPYKTUBHBIC MPOIIEC-
CBl B METAJUIMYECKUX CIIJIaBaX B BHUJE TEMIIEPATypHOU IOJI3YYECTH,
YCKOpSAET BpeMs pa3pylIeHHUs U3/IEIUA U CHUKAET TeMIIepaTypy Ho-
CTIDKEHUS MX TPEACTbHBIX (KPUTUYECKUX) COCTOSTHUH.

JIérkue merammueckue koHCcTpyKiuu (JIMK) ¢ npuMmenennem
TOPIOYHX yTeIunTeneld (MeHONOIUCTHPO, TEHOIOINYPETaH, MEeHO-
IUIACT U Jp.) 00JaJaroT MOBBILIEHHOH MOKapHOH omacHOCThIO. [Ipn
BO3HUKHOBEHHH O4ara rmo)kapa BHyTpHY 3[laHus HanOomee ObICTPO
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BOCIUIAMEHSIOTCS] YYaCTKH KPOBEJIBFHOTO TOKPBITHS, IPHIIETAIONIHE K
HapYKHBIM CTE€HaM WJIM HECYIIMM KOHCTPYKIHMSAM Kapkaca. Pacrpo-
CTPaHEHUIO OTHSI M0 KOHCTPYKIHH KPOBJIH CHOCOOCTBYET MpUMEHE-
HUE PYJIOHHBIX THAPOHM30IALMOHHBIX MaTepuaioB Ha OMTYMHOI oc-
HoBe. [Imams ObicTpo (10 20 M/MHH) pacHpoOCTpaHIETCS MO TOKPHI-
THI0, a OOpyIIeHne KOHCTPYKIUH MOXKET HACTYNHTH YXe uepe3 7
MUH Tociie Bosropanus. [Ipy moskapax Takue MOKPBITHS BBITOPAIH
Ha TUIOIIA/AX B HECKOJIBKO JIECATKOB Thicsid M2 3a 20...25 MUH C BbI-
JeJICHUEM OOJIBIIOTO KOJTHMIECTBA TOKCHYHBIX ITPOYKTOB TOPESHUSL.

Cranp ¥ aIIOMHHUEBBIE CIUIaBBI OTHOCATCS K HETOPIOYUM Ma-
TepHajIaM.

6 Ilo1MMepHbIe MaTepHAJIbI, HX OKAPHAS ONACHOCTH
6.1 O6mmue cBeenus o IJIACTMaccax U MpUMeHEHHE HX B
CTPOMTEJIbCTBE

[TmacTMacchr — 3TO KOMIO3UIIMOHHBIE MaTEPHabl, B KOTOPHIX
B Ka4eCTBE BSDKYIIETO BEIIECTBA MCIOIB3YIOT MOJIMMEPHBIE CMOJIBL.
CocraB miacTmacc:

1) cBssyromiee BemiecTBO (MOIMMEPBI) COEAMHACT BCE APYTrHe
KOMITOHEHTHI B OJTHO 11eJ10€ (CMOJIBI — OUTYM, TIeK, Kay4yK, ITOJIUITH-
JIeH, TTOJIMMETHIIMETaKPUIaT);

2) HANOJHUTEIH [UIS YACIIEBICHUS TIACTMACC M YITyUIIECHHs
X (U3NKO-MEXaHMYECKUX CBOWCTB (MpaMop, TPaHUT, TAlIbK, CIIO/A,
JTUATOMHT, JAPEBECHAs] MyKa, acOecT, CTEKIOBOJOKHO, IIIAKOBOJIOK-
HO, IPEBECHBIA IMOH; OyMara, acOECTOBBIH KapTOH, XJIOM4aToOy-
MaKHbIE TKaHH);

3) kpacuTenu (MUTMEHTHI) I MPHUIAHUSA IEKOPATHBHBIX Ka-
YECTB.

4) texHoJOrHYecKHe M00aBKU (YMEHBIIAIOIIUE JBIMOBBI/IEIIC-
HUE, aHTUTHPEHBI).

TexHuueckue npeuMyIlecTBa miacTMacc:

- CHIDKEHHE MaCChl i TPYIOEMKOCTH U3TOTOBIICHUS CTPOH-
TENBHBIX KOHCTPYKIIHIA;

- MOBBIIICHUE WHAYCTPUAIU3AINKN CTPOUTEIBLHOTO MPOU3BOI-
CTBa U POCT MPOU3BOJUTEIBHOCTU TPYAQ;

- COKpaIeHHe CPOKOB CTPOUTEIIbCTRA;

- COKpalllCHHE pacxo/ia YEPHBIX U I[BETHBIX METAJIOB, [IEMEH-
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Ta ¥ IPEBECHHBI.

Tak, Ucronp30BaHNE B CTPOUTENBCTBE JETKUX KOHCTPYKLIHUH C
TIEHOTIJIACTOBBIM 3aIlOJIHATENIEM MPHUBOANT K CHIDKEHHIO MacChl 37a-
HUN B 5—7 pa3, yMeHbIIaeT TpynoéMkocTs Ha 20-25%, cokpamaet
cpok MoHTaxa Ha 20—25%.

[TonoxuTenbHbIE CBOICTBA IJIACTMACC:

- BBICOKAs MEXaHHWUYECKas MPOYHOCTH (Ha pacTsokenne g0 100
MlIla; Ha cxarue no 600 MIla, Ha u3ru6 mo 140 MIla);

- BBICOKAs TEXHOJIOTHYHOCTH (IITAMITOBKA, JINTHE U JIP);

- XUMHUYECKas CTOMKOCTh (MHOTHE BOJIO- M TTAPOHEIIPOHUIIAe-
MBI);

- XOpOIIHE 3JIEKTO-, THAPO-, 3BYKO- U TEIUIOM3OISAIMOHHEIC
CBOICTBA;

- T€TKOCTh 0OpaOOTKU M COeTMHEHUS;

- XOpOILIE JEeKOPaTUBHBIC KAYeCTBA;

- CTOMKOCTB K HU3KAM TeMIIepaTypam;

- BBICOKAsl CBETOIPOITYCKAEMOCTh (HCITONB3YIOT IS OCTEKIIe-
HUSA);

- HEOTPaHUUYEHHOCTH CHIPHEBEIX PECYPCOB.

OTtpunaTenbHbIe CBOMCTBRA IJIacTMAcC:

- Masblit Moayib ynpyroctu (0,1 MIla);

- 00MbIION KOA(PUIMEHT TeMIlepaTypHOro pacimupeHust (y
nonmdTHIIEHa B 21 pa3 Gorblie, 4eM y CTaln);

- TIOBBIIIICHHAS TTOJI3YYECTh;

- BBICOKAsI CKIIOHHOCTb K CTapeHUIO;

- MaJias TemIocToikocTs (y GonpmmucTBa 40-140 °C);

- BBICOKAsI MOKapHAast OTIaCHOCTH (CM. HIDKE).

Ob6nactp, 3aHMMaeMas IJIACTMACCAMU B COBPEMEHHOM CTPOH-
TENBCTBE, JOCTATOYHO IMUpoKa. HoMeHKIaTypa CTpOHMTENBHBIX Ma-
TEPUAJIOB U3 TIACTMACC!

1.  KOHCTPYKLMOHHBIE: MEHOIOJINYPETaH, MEHOMOINUCTUPOI
(coHABHY-TIAHENN), CTEKJIOIUIACTHKH, HAlpPUMEp, CTEKJIOBOJIOKHH-
cThIH aHM30TponHBIA Matepuan (CBAM);

2.  KOHCTPYKTHBHO-OTIIEIOYHBIE: JIMCTHI, IUITUTKH, MaHEIU
Ha ocHoBe noymHwxopuaa (I1BX), JABII, J1CII;
3. oTAenoYHbBIe: OYMa)KHO-CIIOWCTBIN IJIACTUK, JTHHKPYCT,

MOIOLIHECA O6OI/I, IMOJIMCTUPOJIBHBIC, IMAHCIIN, INIUTKU W 3BYKOIIO-
TJI0IAr0Iure 2JICMCHTHI;
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4,  KpoBeNbHBIC: CTEKIOIUIACTHKH, OOpabOTaHHBIC IIOJH-
3(UPHBIMHI CMOJIAaMHU Ha OCHOBE CTEKIJIOBOJIOKHA WIIA CTEKIIOTKAHH;

5.  TeIUIOM3OJNSIMOHHBIC: MEHOILIACTHI, MOPOILUIACTHI U CO-
TOTUIACTHI (TLTUTHI);

6. nokpeITre nojoB: JIBII, nuHoNeym Ha Oa3e MONMBEHWUI-
xjopuna, utka [IXB, penun;

7.  TIOTOH&XHbIE W3MEJHI: Ha OCHOBE IOJIHBHHIIXIJIOPHUI-
HOM CMOJBI C HAMOJHUTEISIMU (TMOPYYHU, KAPHU3BI, TUIMHTYCHI,
OKOHHBIE MEPETUIETH, PEHKH, TIOTOJIOYHBIN OareT v INIUTKA);

8.  caHTeXHWYECKHe W3eNUs: TPYObI IS BOAOIIPOBOIA;

9.  mnéuku: u3 nonmdtmieHa u [1BX;

10. ocrtekieHHE: OpraHNYECKOe CTEKIO (TIEKCUTIIas).

6.2 IloBeaeHHe MIACTMACC B YCJIOBHSAX MOXKapa

[TomuMmeps! 1 IacTMacchl 001a1AI0T HU3KOM YCTOWYHBOCTHIO
K TeMIepaTypHbIM BO3JIeHCTBHAM. [IpOYHOCTH MX WHTEHCHBHO CHU-
’KaeTcs MPU Hepexo/ie U3 TBEPIOTO COCTOSHUS B BSI3KOE WIIU B CBSI3H
C HapylUICHHEM CTPYKTYypbl TmojuMmepa. M3meHenus Qusmko-
MEXaHUYECKHX CBOMCTB IPU HArpeBaHHWU CBSI3aHBI C HEOOPATHMBIMH
NpOLIECCaMH, U B TIEPBYIO OYepeb ¢ TEPMOOKUCIUTEIBHOM 1eCTPYK-
nuen. A Tak Kak JeCTPYKIHUS MPOUCXOTUT MPU OTHOCUTEIHLHO HEBHI-
COKMX TeMIlepaTypax, TO Ja)ke NPH HE3HAYMTEIFHOM HarpeBaHUH
HaOJIOaeTCsl CYIIECTBEHHOE CHIKEHHE NPOYHOCTH W M3MEHEHHUE
IpYTUX PU3NKO-MEXaHUYECKUX CBOWCTB.

[TpakTHyecku Bce MOJIMMEPHI NPH HArPEBAaHHU TEPSIOT NPOY-
HOCTb, KECTKOCTh M YBEIMYHMBAIOT IUIACTHYHOCTh. BpemeHHOe co-
NPOTHUBJICHHWE B 3aBUCHMOCTH OT TEMIEPaTypbl HHTCHCHBHO CHMXa-
ercsi. Tak, y monmsTunena npu Harpesanuu ero ot —60 °C no + 20 °C
OHO CHIKaeTcs B 3 pasa, a npu Harpesanuu 10 + 100 °C — B 19 pas,
y nonutpudropatunena (¢propormnacra-3) npu HarpeBaHuu ot —60
°C no + 20 °C npesen MPOYHOCTH MPHU PACTSHKEHUH CHHKAETCS 0O~
Jee 4eM BIBOE, a npu HarpeBanuu a0 + 100 °C — B 13 pas. Ilpu
Harpesanuu Bunumiacta or 0 °C mo 90 °C npenen mpodynocTd npu
pacTsbKeHUM CHUKaetcs B 7 pa3. [IpoyHOCTh MOJIMMETHIIMETaKpHIIa-
Ta (oprcTexia) Mpyu HarpeBaHUHM CHUDKAETCs 00Jiee MHTEHCUBHO, YeM
y apyrux nojumepos. ITpu + 100 °C ona chmkaercs 1o Hyns. Bpe-

57



MEHHOE COIPOTHBIICHUE PACTSHKCHUIO MOJHaMUA-6 (KampoHa) MpH
narpesanun o1 —40 °C no + 100 °C cumxaercs Basoe. OcoGeHHO
WHTEHCUBHOE CHWXEHHE MPOYHOCTH NMPOUCXOMUT IPH HArpeBaHUU
Beire 100 °C. ITnactuueckne Macchl B MEHbBIIEH CTEIEHH, YeM IO-
JUMEpBl  00NaJaloT 3HAYMTENBbHBIM CHIDKCHHEM TPOYHOCTH TNPH
HarpeBanuu. Haunbomnee cTaOMIBHBIMU NPH MOBBILICHUAX TEMIIEpa-
TypBl ABISIFOTCS CBOMCTBA KPEMHUHOPraHWYECKHX CTEKIOBOJOKHU-
toB (Hampumep, KMC-9).OmHnM u3 MOKasarenei TepMHUYECKOM
CTOMKOCTH Marcpuajia CIy>XUT BCJIMUMHA IOTCPU MACChI IIPHU HArpe-
BaHuu. [loTeps Macchl ToIbKO Ha 6—8% BBI3BIBACT OOJIBIIYIO TOTEPIO
npounocti. Hanpumep, npu narpese 10 250 °C u nocnenyromei 50-
4acOBOH BBIIEPIKKE CTEKIOBOJIOKHUT Al —4 Tepsier 8,5%, a KMC-9 —
2% cBoelt maccel. TepMudeckas MECTPYKIMS KpeMHUHOpraHWUYe-
CKHMX CTEKJIOIUIACTUKOB IMPOUCXOAUT IPH TeMIiepaType Bbime 350—
400 °C, nns momu>UpHEIX cTekntonnactukos — npu 250 °C. Crekio-
tekctomut  OH, U3rOTOBJICHHBII  HAa  OCHOBE ¢enon-
(hopManbIEruJHOTO MOJIMMEPa, COBMELICHHOTO ¢ (GypdyposioM, Ipu
narpeanuu 710 250 °C cHmkaeT nmpouHOCT NpK U3rube B 2,2 pasa.

OmuboYHBIM SIBIISIETCS PEJCTABIICHAE O BBICOKOW MOYKapHOU
OTIACHOCTH BceX 0€3 UCKIIIOYEHUS [TOJTUMEPHBIX MaTEpPHUaoB.

PazHooOpasue BHIOB MOJUMEPHBIX MaTepuaioB TpeOyeT
CTPOr0 MHAMBUAYAJILHOTO HOAXO0/A K OLICHKE IOKapHOW OIMaCHOCTH
KOHKPETHOTO Marepuana. YucioBble 3HaYCHUS] MapaMeTpoOB, Xapak-
TEPU3YIOIINX MOKAPHYI0 OMACHOCTh IIACTMACC, 3aBUCAT B MIEPBYIO
oyepeab OT BXOZSIIEr0 B UX COCTAaB MOJIMMEPHOTO CBSA3YIOLIETO, 3a-
TEM OT BHJAa M KOJIMYECTBA HAIMIOJHHUTEJICH, TEXHOJIOTHYECKUX J100a-
BOK. [TokapHast ONacHOCTh IIACTMACC CYIIECTBEHHO 3aBUCHUT OT Xa-
pakTepa OTHEBOTO BO3ECHCTBUS HA MaTepual, OT OCOOEHHOCTEH ero
NPUMEHEHUA U YCJIIOBUI OKPY>KAIOLIEN CPEIBI.

[Ipu oneHke MOXXapHOW OMACHOCTU OTHENIOYHBIX MAaTepHallOB
CIIE[yeT yYUThIBaTh YCJIOBHS HMX IpuMeHeHus. Hanpumep, B ucxon-
HOM COCTOSIHUU OyMaXHbIe 00OM SIBIISIOTCS, O€3yCIIOBHO, TOPIOYHM
JIETKOBOCIUIAMEHAEMBIM MaTE€pHajoM, HO UX II0XKapHasl ONacHOCTb
MEHSIETCS TIOCJie HAaKJICMBaHUS Ha OCTOHHYIO MM OIITYKaTYPEHHYIO
MOBEPXHOCTh. B mocneaneM ciydae BOCIUIAMEHEHHUS OyMasKHBIX
000€B U PacHpOCTPAaHEHHE IUIAMEHH 110 HUM BO3MOXHO TOJIBKO IIOA
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JUTUTEIIEHBIM BO3JEHCTBHEM MOIIIHOTO HCTOYHHKA 3a)KUTaHUSL.

O600mas cBegeHust 00 WX MOKApHOW OMACHOCTH, MOXKHO OT-
METUTh, YTO OOJBIIMHCTBO IUIACTMACC XapaKTEPU3YIOTCS CIEIYIO-
IMM:

1. VHTeHCcHBHOE CHIKEHHE IPOYHOCTH NPU HArpeBE M HU3Kas
KpUTHYecKas Temreparypa (y OONBIIMHCTBA IIacTMacc OHAa HaXo-
nutcs B npeaenax 40...60 °C).

2. Huskas Temneparypa Bocriamenenns (260...580 °C). Ilo-
JIUCTUPOJI 3aTOPACTCS OT ACHCTBUS CITUYKHU B TEUCHHUH 15 Cek.

3. BrIcokas cKOpOCTb pacHpOCTpaHEeHHs ILIAMEHH, OCOOCHHO
B BEPTHKAJHHOM HampapieHUH. Hampumep, BOJOKHHCTBIA CTEKJIO-
IUTACTUK Ha OCHOBe (eHOonpopMabIeTHIHOW CMOJBI B TOPH30H-
TaJBPHOM HaIlpaBIIEHUH TOPUT co ckopocThio 0,05 M/MuH, a B BepTH-
KanmpHOM — 4 M/MuH, T.¢. B 80 pa3 ObicTpee.

4. PacTpeckuBaHHE W KalUIeBBIJENICHHE, OOYCIOBICHHOE HU3-
KOU TemnepaTypoi IIaBieHus MoauMepoB. Hanprumep, monucTupod
(mpuMeHsieTcsl B Ka4ecTBE OOJIHMIIOBOYHBIX TUTUTOK JUIS CTEH, ITEPero-
POJIOK) TUTABUTCS PaCTPECKUBACTCS, 00pa3yeT OTHEHHBIN JOXKb, U4TO
CYIIECTBEHHO YCJOXHAET OOCTaHOBKY Ha moxkape. Takxe omacHO
OPICTEKIIO, TOPEHUE KOTOPOTO COMPOBOKAACTCS KAIUICBBIICICHHEM.

5. lHTeHcHBHOE HapacTaHHWE TEMIepaTypbl NpH IOXKape B
MOMEIIEHUH C OTJENKON IIACTMACCOBBIMU M3IETHSIMU. JTO 00BsIC-
HACTCA, B OCHOBHOM JBYMs INPUYWMHAMM: BO-IICPBBIX, Yy IJIaCTMacC,
Kak IPaBUJIO, BBICOKAsi CKOPOCTh TOpeHHus (10 4 M/MHH), BO-BTOPBIX,
Oonpimas rerora cropanus (konednercs 10 10000 kkan/kr y monun-
BHHMJIAIIETAT).

6. IloBeimieHHas IpIMOOOpa3yloOIIas ClIOCOOHOCTb.

7. Bricokas TokcmuHOCTh. [Ipn TepMuueckoM pas3iioKeHUH U
TOPEHUH IIJIACTMACC MOTYT BBIIENATHCS CIEAYIOUINE TOKCHYHBIC Be-
mecTBa: dQUPHI, KUCIOTHI, aIbJIETHABI, XJIOPHUCTHIA BOIOPOMd, CTH-
poi, propucteiii Bogopoa, GropdocreH, penoin, popmanbaerua, To-
JIyOJl, LTMAaHUCTBINA BOAOPOI.

8. Bhicokas xummUecKas arpecCHBHOCTh IPOJYKTOB pa3iio-
JKEHUS. HpI/I Ppas3IOKECHUN, HAIpUMEP, MOJIMBUHHUIIXJIOPUIA BBIACIIA-
€TCs XJIOPUCTBIN BOJOPOA, KOTOPBIM MPOHMUKAs B TIOPBI OETOHA, CIO-
co0eH paspyliaTh apMaTypy »XKelne300eTOHa, BBIBOIUTH M3 CTPOS
puOOPBHI, ammapaThl, MEXaHU3MBI.
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7 ToxkapHO-TeXHUYECKAA KJIACCU(PUKALIUSA CTPOUTETbHBIX
MaTepUaJIOB, KOHCTPYKUMI U 31aHUH

Jua ycraHoBieHusi TpeOOBaHWMI K CcHCTeMaM OOecTeueHUs
noxkapHo Oe3onacHoctr TexHuueckum periaamenToMm 123—®3 [38]
YCTAHOBJICHA HOJNCAPHO-MEXHUYeCKas Kiaccuguxayusi CTPOUTEIb-
HBIX MAaTepHalIOB, KOHCTPYKLUHUN, 3JaHUN U COOPYKEHHH, Ipeny-
CMaTpHBAIOMas pa3leicHHue WX M0 OTHECTOMKOCTH W (WUIM) TTOXKap-
HOH OITaCHOCTH.

Oznecmotikocms CK, 3manuii, coopykeHHIl — CIOCOOHOCTH
COTIPOTHUBIIATHCS BO3JEHCTBHIO TIOXapa W PACIPOCTPAHEHUIO €ro
omacHbIX (hakTopoB. [loscapuas onachocme CM, CK u 3nanuii —
CBOMCTBO, CIIOCOOCTBYIOIIEE OOPAa30BaHUIO OMACHBIX (DAKTOPOB TO-
’Kapa ¥ pa3BUTHIO TTOXKapa.

Onacnuvie ¢paxmopur nosicapa (ODIT) — dakTopsl moxapa,
BO3/ICHCTBHE KOTOPBIX MOXKET MPUBECTH K TPAaBME, OTPABICHUIO MITH
rudeny yemoBeka U (WIHM) K MaTepuaitbHOMY yiepOy. B tabmume 12
MIPUBEICHBl OPUEHTHPOBOYHBIE KPUTUYECKHE 3HAYCHHUS KOJIHYe-
cTBeHHBIX nokazateneit ODIL, mpyu 3TOM OHM MOTYT MEHSAThCA B 3a-
BHCHUMOCTH OT CTETIEHHW TOCIEJICTBUI IS 37I0POBhSI M KU3HU YeIo-
BeKa U BPEMEHU BO3/ICHUCTBUSI.

Tabmmma 12
KosnuecTBeHHBIC MOKA3aTEIH OMACHBIX (DAKTOPOB MOXKapa
Noj ODII IIpenensHble BETUUYMHBI
TInamst 1 HCKPBI HE JOIyCTHMO
2 TemnnoBoii MOTOK 1400 Bt/m?
3 IToBbiieHHAsA TeMneparypa Gomee 70 °C
OKpY’Karomiel cpepl

TMoBbIIIEHHAs KOHIIEHTPAIUS CO-1,16-103 xr/m3;
4 | TOKCHYHBIX MPOJIYKTOB TOPEHHS CO2-0,11 xr/m;

Y TEPMUYECKOTO Pa3I0KEHUS HCL — 23-10 ®kr/m®
5 TToHmXeHHas KOHIEHTPALHUS 0.226 kv

KUCIIOposia

6 CHmKXeHHe BUJUMOCTH B JbIMY 20 m

K comyrcrByromuM nposiBneHusM ODII oTHOCATCS OCKOJIKH,
YaCTH pa3pyLUUBLIUXCS 3aHUN, COOPYKCHHM, TpPaHCIOPTHBIX
CPEICTB, TEXHOJIOTHYECKUX YCTAHOBOK, 00OPYIOBAaHUS U JIp.
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7.1 IoxkapHO-TeXHUYECKAs KIACCH(PUKAIUS CTPOUTETbLHBIX
MaTepHaJIOB, KOHCTPYKLUM, 31aHUIA U COOPY KeHUl

CocraB TOKa3aTellel, M0 KOTOPBIM TMPEAbSBILIFOTCS TpeOoBa-
HUS moXkapHO# Oe3omnacHocTd K CM pa3nuyHOro Ha3HAa4YeHUs, MpH-
BeZieHbI B Tabmume 13. /Iy HamonbHBIX KOBPOBBIX MOKPBITUH TpyIa
rOproYecTr He ompenessiercs. B 3aBUCMMOCTH OT MakCUMaJIbHO J10-
MMyCTUMBIX TIOKa3arejed mnoxkapHoil omacHoctm CM nemsrcs Ha
KJIACCHI TIOKAaPHOM OMacHOCTH, Tabnuna 14, Mo KOTOpsIM yCTaHABIIH-
BAIOTCSl OTPAHUYEHUS NIPUMEHEHUS MOXKAaPOONACHBIX MaTepUalioB B
3aNbHBIX TIOMEIIEHUSAX pPAa3NMUYHON (PYHKIMOHATHHONW TOXKApHOM
OIMACHOCTH M Ha MyTAX dBaKyaluu, Tadauipsl 15, 16.

Tabmuna 13

[lepeuens mokasareneii, HEOOXOAUMBIX ISl OIICHKH

noxapuoit onacuoct CM (tabn. 27, 123-03 [38])

[lepedeHp HEOOXOAMMBIX TIOKA3aTEICH B
Hasznauenune CM 3aBUCUMOCTH OT Ha3Hauenus CM
r PII B I r

Marepwuansl Uit OTAENKH CTEH H I10-
TOJIKOB, B TOM YHCJI€ TIOKPBITUS M3 + - + + +
Kpacok, SMaJiei, JJakoB

Martepuaiibl A1l TTOKPBITHS TOJIOB, B

TOM YHUCJIE KOBPOBBIE B * * * *
KposenbHbie MaTepuanbl + + + - -
I'uapon3onaoHHbIE U apOU30IALU-
OHHBIE MaTepHaIIbl TOJIIMHONW Ooree + — + - -
0,2 MM
Temnnon30asMOHHBIE MaTEPUATIbI + - + + +
Tabiuma 14
Kiaccel moskaproit ormacuoctd CM (tab6u. 3, 123-®3 [38])
CBolicTBa MOXapHOH Knacc nmoxkapnoii onacaoct CM
omacaoctu CM B 3aBUCHMOCTH OT IPyII
KMO KM1 KM2 | KM3 KM4 | KM5
I'oprouects HI' I'l I'l 2 I3 r4
BocmamensiemocTs - Bl B2 B2 B2 B3
JpmMooOpazyromnias - 12 12 13 13 113
CrocoOHOCTh
TokcudHOCTH — T2 T2 T2 T3 T4
Pacnpocrpanenue - PII1 PII1 PII2 PII2 P14
TUIaMEHH
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Tabauma 15
OO6nacTb NPUMEHEHHUS 1eKOPATHBHO-OTACIOYHBIX, OOIHUIIOBOYHBIX
MaTepHaJIOB U MOKPHITHH TIOJIOB HA IMyTAX dBakyanun (Tadm. 28, 123—

@3 [38])
Knace (mox- |Dtaxknocts |Knace moskapHoit omacHOCTH MaTepuana,
knacc) (yHKOM- (M BbIcOTa |HE 60JIee YKa3aHHOTO
OHAJILHOW  ITO- |3JaHHS JUISL CTCH W TIOTOJIKOB  |JIJISl IOKPBITHSI ITOJIOB
JKAPHOH OTACHO- Bectu- O6mme  |Bectu- O6mue
CTH 3IaAHKSA Gromy, KOpHIO-  |Oromu, KOPUJIO-
JIECTHUY-  [pbl, XOJ-  |IECTHUY-  |PbL, XOJI-
HBIC KJIET-  |7bI, (oiie |HbIe KIeT-  |1bl, Qoiie
Kd, JTUpTO- ku, JTudTO-
BBIE XOJLIBI BBIC XOJLIbI
D1.2; ®1.3; |[mo 9 sraxeit
D2.3; D2.4; \umm 10 28 M KM2 KM3 KM3 KM4
D3.1; D3.2;
D3.6; ®4.2; |6oaee 9, HO
D4.3; ®4.4; |no 17 »ra-
d5.1; D5.2; [xeit 3178 KM1 KM2 KM2 KM3
d5.3 bomnee 28 M,
HO 710 50 M
Oonee 17
TaXKEeH Wi KMO KM1 KM1 KM2
6omnee 50 m
D1.1; ®2.1; [BHE 3aBHCH-
D2.2; ®3.3; [mocT oT
D3.4; ®3.5; [3TaskHOCTH KMO KMI1 KMI1 KM2
4.1 1 BBICOTHI

B nomenienusix 3panuii kinacca @5 kareropuit A, b u Bl, B
KOTOPBIX TMPOU3BOIATCS, IPUMEHSIOTCS MIJIM XPAHATCS JIETKOBOCILIA-
MEHSIONTNECS >KUIKOCTH, TIOJIBI CIEAYET BBIMOIHATh U3 HETOPIOYMX
MaTepHaIoB WIA MaTepUaJIOB IpymIsl roprodecty I'1.

Kapkachl moBECHBIX MOTOJKOB B TOMEMICHHSX W Ha MYTIX
9BaKyallM CIIEAYeT BBIIOIHATh M3 HETOoprounx marepuanoB. Okpa-
IIEHHBIE JIAKOKPACOYHBIMU TIOKPBITHSAMH KapKachl W3 HETOPIOYMX
MaTepHasoB AOJDKHBI UMETH rpynimy roprouecta HI™ mmm 1.

B cnanbHBIX U ManaTHEIX MOMEMIEHUX, & TAKKE B IOMEIEHU-
SIX 3MaHUH JETCKUX OIIKOJBHBIX 00pa3oBaTENbHBIX YUPEKIESHUI
moakiaacca @1.1 He gomyckaercss NPUMEHITh JICKOPATHBHO—
OTACNIOYHBIC MaTepUallbl U MOKPBITHS MOJOB ¢ OoJjiee BBICOKOH MO-
YKapHOH omacHOCThIO, yeM kiacc KM2.
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Tabuua 16

OO6nacTh IpUMEHEHHUS IEKOPATHBHO—OT/ICIIOUHBIX, OOIHIIOBOYHBIX
MaTEepPHUAJIOB U MOKPHITHIA TOJIOB B 3JIbHBIX MMOMEIICHHUSAX, KPOME TIOKPBITHIA
IIOJIOB CTIOPTUBHBIX aPCH U MOJIOB TAHICBAIBHBIX 3aJI0B
(tabn. 29, 123—®3 [38])

Kinacce (monkmace) | Bmectumocts Knacc matepuaina, He 6ojee yka3aHHOTO
(GYHKIMOHATBHON | 3aJIBHBIX
MOXKapHOU MOMENIEHUH, | A7 CTEH U MOTOJIKOB | [UIsl TOKPBITHI TTOJIOB
OIAaCHOCTH 3[JaHHS | YEJIOBEK
®1.2; ©2.3; P2.4; | Goxnee 800 KMO KM2
@3.1; ©3.2; ©3.6;
D4.2; D4.3; D4.4; | 6omee 300, HO
®5.1 70 800 KMl KM2
oosee 50, HO
10 300 KM2 KM3
1o 50 KM3 KM4
@1.1; ©2.1; P2.2; | Goxnee 300 KMO0 KM2
©3.3; ®3.4; O3.5;
4.1 6omee 15, HO
10 300 KM1 KM2
1o 15 KM3 KM4

OTtgenka CTEH U MOTOJKOB 3aJ0B ISl IPOBEACHUSI MY3bIKalb-
HBIX ¥ (PU3KYIBTYPHBIX 3aHATHI B JETCKHUX JOIIKOJIBHBIX 00pa3oBa-
TEJIbHBIX YUPESKICHHUSX JOJDKHA OBITh BBINOJIHEHA M3 Marepuasa
knacca KMO u (mnmn) KM1.

B xunpix nomemieHusax 3ganuil nogkinacca ®@1.2 ve gomycka-
€TCSl IPUMEHITh MaTEPHUAIIbl ISl OTIEIKU CTEH, IOTOJIKOB M 3aIoJI-
HEHHUS TOJBECHBIX IOTOJIKOB C 00Jiee BBHICOKOH IMOKapHOM OIacHO-
cThio, ueM kiacc KM4, u Marepuaibl isl IOKPBITUA 1Moja ¢ Ooiree
BBICOKOH TMOXapHOH OMAacHOCTHI0, 4YeM Kiacc KM4.

B rapaepoOHbIx momemieHusIx 3nanni moakiacca ®2.1 He n0-
IyCKaeTCs MPUMEHSATh MaTEepHaIbl JJI OTACIKH CTCH, MOTOJIKOB U
3alOIHEHUS] TIOJBECHBIX IIOTOJIKOB C Oojiee BBICOKOM MOXKapHOU
OmnacHOCThIO, ueM kiacc KM1, u Matepuansl A1 MOKPHITHS T0JIa C
0oJiee BEICOKOH MOKapHOU OMAaCHOCTHIO, YeM Kiracc KM2.

B uuTanpHBIX 3aMax HE JOMYCKAeTCs MPUMEHATH MaTepHAaITbI
JUIS. OTACIIKU CTE€H, MOTOJIKOB W 3allOJIHCHUS TOJIBECHBIX MOTOJKOB C
0oJiee BBICOKOM MOXKapHOW OIMaCHOCTHIO, yeM kiacc KM2, u matepu-
aJbl JUIS TIOKPBITHS TT0J1a ¢ 00Jiee BHICOKOW IMOXKApHOHN OIaCHOCTHIO,
geM kiacc KM3.

B nmoMenieHusIX KHUTOXPAaHWIUIL U apXHUBOB, & TakXe B IIO-
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MEILIEHMSIX, B KOTOPBIX COAEPIKATCS CIyXKeOHbIC KaTajJOr'u U OIUCH,
OTIENKY CTE€H M IOTOJIKOB CJENyeT NpeaycMaTpuBaTh U3 MaTepua-
soB kitacca KMO u (nm) KM1.

B neMOHCTpallMOHHBIX 3ajlaX MOMELICHUM 3/1aHuil MojKiacca
@2.2 He nomyckaeTca NPUMEHATh MaTepHabl A OTJENKH CTEH, M0-
TOJIKOB W 3aIlOJTHEHUS MOJIBECHBIX MOTOJIKOB ¢ 0Oojiee BBICOKOW TO-
YKapHOM OIMaCHOCTHIO, ueM Kiacc KM2, u MaTepuaitbl sl TOKPBITHS
noJia ¢ 6oJee BEICOKOW MOKAPHOI OMAacHOCTHIO, 4eM kiacc KM3.

B ToproBeix 3amax 3manuii noakiacca ®3.1 He nomyckaercs
MPUMEHSTh MaTepHanbl Uil OTACIKH CTEH, IOTOJKOB U 3alOJIHCHUS
MTOJIBECHBIX TIOTOJIKOB C OOJiee BBICOKOW ITOKapHON OITaCHOCTEIO,
yem kiacc KM2, u marepuansl UIst TOKPHITUS TI0J1a ¢ Oosiee BBICO-
KO MOXKapHOH OMAacHOCThIO, ueM kinacc KM3.

B 3amax oxkmpmanusa 3manmid noxkiacca 3.3 ormenka CTeH,
MOTOJIKOB, 3aIlOJJHEHHE MOJBECHBIX IOTOJKOB M IIOKPHITHE IIOJIA
JIOJKHBI BBITIONTHATHCS U3 MaTepuaioB kiacca KMO.

7.2 MoxapHo-TexXHUYECKAs] KJIacCHPUKALUS
CTPOUTENbHBIX KOHCTPYKIMA

CrpoutenbHble KOHCTPYKIMU TOAPA3ACISIOTCA IO Npenenam
OTHECTOWKOCTH W KJIacCaM I0KapHOW OITacHOCTH.

Oznecmoukocms KOHCMPYKYul — CIIOCOOHOCTh COXPaHSTh He-
cymue 1 (MIK) orpaxjaroniie (GyHKINN B YCIOBUAX MOXKapa.

KonuyecTBeHHOM XapaKTEpUCTUKOH OTHECTOMKOCTH KOH-
CTPYKIIUH SIBIISIETCS Mpeoeil 02HeCmOoUKocmy — BpeMs OT Hadaja or-
HEBOTO WCIBITAHUS MPH CTAaHAAPTHOM TEMIIEPATYPHOM PEXHME 0
HACTYIUIEHHS OJHOTO M3 HOPMHUPYEMBIX UIsl JAHHOW KOHCTPYKIIMH
MpEEIbHBIX COCTOSTHUH MO OTHECTOMKOCTH.

OCHOBHBIMH BHJaMH TPEAEIHHBIX COCTOSHHUM CTPOUTEIBHBIX
KOHCTPYKIUH 110 OTHECTOMKOCTH SIBIISIFOTCSL:

— NoTepsl HeCylIel cocOOHOCTH U3-3a2 OOpYIIEHUS] KOHCTPYK-
IIUY WK BO3HUKHOBEHUS HEAONMYCTHMBIX Jieopmaruii (R);

— TOTepsl LENOCTHOCTH B pe3yibTaTe OOpa3oBaHHS B KOH-
CTPYKLUS CKBO3HBIX TPELIMH WJIN OTBEPCTUH, Yepe3 KOTOPHIE Ha HE-
o0orpeBaeMyI0 MOBEPXHOCTh NMPOHUKAIOT IMPOIYKTHI TOPEHUS WIH
mwtams (E);

— TOTepsl TEIUIOM30JIHMPYIOLIel CIIOCOOHOCTH W3-3a IOBBIIIE-
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HUSl TeMIIepaTypbl Ha HEOOOTpEeBaeMOMN MOBEPXHOCTH KOHCTPYKITUH
JI0 TIPEAEIbHBIX IS JaHHOH KOHCTpYKIiK 3Ha4ueHuii ().

YcnoBHable 0003HAYCHUS MIPENIEIOB OTHECTOMKOCTH KOHCTPYK-
LU cOCTOAT U3 OYKBEHHBIX 0003HaueHWH, HOPMUPYEMBIX AJISl JIaH-
HOM KOHCTPYKITUM MPENCIbHBIX COCTOSHHUIA, U NUMPBI, COOTBETCTBY-
IOIell BPEMEHH JOCTIKEHHS OJHOTO W3 3TUX COCTOSHHU (IIEPBOTO
10 BpeMeHH) B MUHYTaX.

IIpenen oruecroiikoctu CK ompenenserca Kak cpemHee
apudmMeTndeckoe pe3ysbTaToB UCTIBITaHwi 2-X 00pa3ios. [Ipu atom
MaKCHMaJIbHOE U MUHUMAJFHOE 3HAYCHUS MPEAETIOB OTHECTOWKOCTH
JIBYX WCIIBITAHHBIX 00Pa3I0B HE JOJKHBI OTIMYATHCS OoJice UyeM Ha
20 % (ot Gonbuiero 3HaueHus). Eciu pe3ynbpTaThl OTIAMYAIOTCS, TO
JOJDKHO OBITH TPOBENCHO AOMOIHUTENFHOE WCTBITAHWE, a Tpeert
OTHECTOWKOCTH OIpeeNisieTcsl Kak cpefHee apu(MeTH4ecKoe JBYX
MEHBIIIMX 3Ha4YeHM. B 0003HaueHUM Tpesesia OrHECTOMKOCTH KOH-
CTPYKIIUH CpeqHee apru(METHIECKOe Pe3yIbTaTOB WUCHBITAHUI TIPH-
BOAWTCS K Ommkaiiiiell MeHbpIel BenndnHe U3 psaa gucen: 15; 30;
45; 60; 90; 120; 150; 180; 240; 360.

Hampumep, R 120 — npenen ornectoiikoctn 120 MUHYT 10
notepe Hecymiel criocooHocTr; REI 30 — mpenen ornecroiikoctu 30
MUHYT TI0 TIOTEepe HEeCyIIel CITIOCOOHOCTH, MEJIOCTHOCTH U TETLION30-
JUPYIOIIEH criocOOHOCTH HE3aBUCHMO OT TOTO, Kakoe W3 TpEx mpe-
JIENbHBIX COCTOSIHUI HACTYIIUT PAHEE.

Jis HOpMUpPOBaHUS TIPEIEIIOB OTHECTOMKOCTH HECYIINX U
OTPAKIAFOIINAX KOHCTPYKIIUI HCIONB3YIOT CIEAYIOUIHE MpeIeTbHbIe
cocrostamst (TOCT 30247.1 [5]):

— JUIsl KOJIOHH, 0aJiok, hepM, apoK U paM — TOJBKO MOTEps He-
CylIe# crocoOHOCTH KOHCTpYyKIuit u y310B (R);

— JUI1 Hapy’>KHbBIX HECYIIHMX CTEH WU MOKPBITHHA — MOTEPs. HECY-
et crocoorocTr u nenoctHoctd (R; E);

— sl HapyKHBIX HeHecynux cTeH (E);

— IJId HECHECYIIMUX BHYTPEHHUX CTCH U MCPErOpoOaOK — IMOTEPA
TEIUION30NIHUpYIOLIei crmocodHocTH U tienocTHocTH (I, E);

— JUIA HECYIUX BHYTPEHHUX CTEH W MPOTHBOIIOKAPHBIX Ipe-
rpan (TITIIT) — moTepst Hecyle# CMOCOOHOCTH, IEIOCTHOCTH U TEIl-
smoun3osmpyrorieit cmocoonoctu (R, E, I).

[Ipenensr ornecroiikoctu CK, B TOM uucie C OTHE3ALIUTOMH,
OTIPE/IETISIOTCS. B YCIIOBUSAX CTaHJAPTHBIX WCIBITAHUHA 10 METOIH-
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KaM, YyCTaHOBIIEHHBIM HOpMaTHBHBIMH nokymeHTamu (I'OCT
30247.0 [4], TOCT P 53307 [15], TOCT P 53308 [16] u ap.).

[penenst oruecroiikoctu CK, aHamornyHeIx o ¢opme, mare-
pHuanaM, KOHCTPYKTUBHOMY HCIIOJTHEHUIO, MIPOLIEAINM OTHEBBIE HC-
MBITAHUS, MOTYT OTIPENENATHCS PACYETOM.

Jnst 00ecTie4eHHOCTH COnOCmMAgUMOCmY PE3YIbTaTOB WCIIbI-
TaHUH Pa3INYHBIX KOHCTPYKIHUI Ha OTHECTOWKOCTb, BHIIIOJTHEHHBIX B
pazmmuHbIX Jdaboparopusax, cranmapt ['OCT 30247.0-94 [4] npen-
MUCHIBACT MIPOBOJUTH UX MPH HEKOTOPOM YCIOBHOM TEMIIEPATypHOM
peXUMe, Ha3BaHHBIM «CTaHIAPTHBIM.

CraHapTHOE TEIJIOBOE BO3ACHCTBUE HA KOHCTPYKIHUIO CO3/1a-
€Tcs CXKUraHueM COOTBETCTBYIOLIETO BHJA TOTUTUBA B 00BEME HCIIBI-
TaTeNFHOHN MY U KOHTPOJIHUPYETCS 10 U3MEHEHUIO TeMIepaTyphl BO
Bpemst ucnbitanmii t, °C mo 3akoHy, 3a1aHHOMY B BUJIE HETIPEPHIBHO
Bo3pacTammeil  JorapupMudeckodl  (QYHKIMH OT  BpPEMEHH:
t=345lg(8t+1)+1, tae t - Temnepatypa B IE€YH, COOTBETCTBYIOIIAS
BpemenH 7, °C; T - BpeMsl, HCUMCIIAEMOE OT Havasa UCTIBLITAHUS, MUH;
to — TemMmepaTypa B Iedu 10 Havaja TEIUIOBOTO BO3JAEHCTBUS (IIpHU-
HUMAETCsl paBHOMN Temmeparype okpyxkaromei cpensl), °C, 00bIYHO
to=20 OC‘

CrannapTHBI TeMIIEpaTypHBIH PEKUM B OOJIBIIMHCTBE CIIy-
YaeB HE COOTBETCTBYET TEMIIEPATYPHBIM PEKHMaM «PEaIbHBIX» I10-
KapoB, KOTOpbIE MOTYT OBITh BeChbMa pazHOOOpa3HbIMU Kak 10 3Ha-
YEHUSIM TEMIIeparyp, Tak M I0 JUIMTEIbHOCTH Bo3neiicTtBusi. CraH-
JAPTHBINA TETUIOBOW PEXUM sBIIsieTCs HeyObiBatommM (puc. 15) u He
OTpakaeT HAYaJbHYIO M 3aTYXaoIIylo cTaauu moxkapa. [lapamerpst
CTaHJAPTHOTO TEMIIEPATypHOTO PEKHMa HE YUUTHIBAIOT pealibHYIO
BEJIMYHMHY MOXKapHOH HArpy3KH, 00BEM MOMEIIEHUH U TIIOIAAb Mpo-
émoB B orpaxaeHmsx. B CIUA n BenukoOpuTanun cTaHAapTHBIN
TEMIIEPATYPHBIA PEXUM OTPEAETIAETCS KaK «IIEJUTIOIO3HBINY MOXKap;
OH Hauboiiee OJM3KO COOTBETCTBYET TEMIIEPATYPHOMY PEKHUMY IIO-
’apa B CpaBHHUTEJIbHO HEOOJBIIUX MO O0BEMY MOMEIICHUSX JKUIIBIX
W aJJMUHUCTPATUBHBIX 3J[AHUH MPH TOPEHHUHU TTOKAPHOW HATPY3KH U3
LEJUTIONI030COAep)KaNX  MaTepuanoB (apeBecuHa, Oymara, Tek-
CTHUJIbHBIC MaTEepHaIbI).

DKeusaneHmnas npooOICUMENbHOCIb NoJcapa - TPOJIOIDKU-
TENBbHOCTh CTaHJAPTHBIX HCIBITAaHUM, BO3JEHCTBUE KOTOPBIX Ha
CTPOUTENBHYIO KOHCTPYKIIMIO aHAJIOTHYHO BO3JIEHCTBUIO «peajibHO-
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ro» MoXapa.
t,%C

I Hnsa  peanuszanuu  conocma-
(*ﬂ“ﬂgm”” ] 6UMOCTU PE3yTbTATOB OTHEBBIX HC-
1100 ] “
1000 nertanui CK BAKHO obecreunTs He
TOJIbKO €JMHBIA PEKUM HM3MEHEHHUS
800 TEMIIepaTypbl ra30BOM Cpelpl B Or-
/ HEBOW Kamepe, HO M €AMHBIE YCIIO-
/ 5|5 BHS TEIII00OMEHA ra30BOH cpesl ¢
l 10 | 659 MOBEPXHOCTBHIO KOHCTPYKIIHUH.
I B T'OCT 30247.1 [5] npuse-
500 JCHbl XapaKTEPUCTUKH MPEAEIbHBIX
il COCTOSHUI KOHCTPYKLHMI IO OrHe-
60 | 925 CTOMKOCTH HECYNIMX W OrpakJaro-
00 | 086 UX KOHCTPYKUUH.
200 Ilomeps Hecyweii cnocobHo-
20 |1 cmu (R) Hactymaer BciieacTBHE 00-
180 (1090 PYLICHUS KOHCTPYKIMH WIH BO3-
1 2 3 4 5 v HUKHOBEHMH HpeAeTbHBIX Aedop-
Puc. 15. Kpusas crannaprtao-  manumit. [ u3rubGaeMbIX >JI€MEH-
TO TEMIICPATYPHOT'O PEXNUMA  T1og KOHCTPYKLUMH INPENEIbHOE CO-
CTOSTHHE HACTYIaeT, €CJIM Mporud
JIOCTUTHET BennuuHbl L/20 mim ckopocTh HapacTtaHus Aeopmaruid
nocturaer L%/(9000-h), cm/mun, rae L — pacuéTHbiil nposiér, cM; h —
pacu€THasi BBICOTa CEYCHUSI KOHCTPYKIIUH, CM.

st BEpTUKAIbHBIX KOHCTPYKLMH NPEAEIbHBIM SIBISIETCS CO-
CTOsTHHE, KOT/Ia BepTuKaibHas aedopmarnus gocturaer 1/100 Bbico-
THI MJI CKOPOCTh HApacTaHUs BEPTHKAIBHBIX JeGOopMaIfii JOCTHr-
HeT 10 MM/MuH 111 00pa3LoB BeICOTOI 3+0,5 M.

Ilomeps yerocmuocmu (E), wnu moteps orpaxkaaronied cro-
COOHOCTH, MMPOUCXOAUT HW3—3a 00pa30BaHUS B KOHCTPYKIIHH CKBO3-
HBIX TPEIIMH WM OTBEPCTHH, uepe3 KOTOphle Ha HEOOOrpeBacMylo
MOBEPXHOCTh MPOHHUKAIOT NPOIYKTHI TOPEHUS U TUIaMSL.

B mpornecce ucnbITaHusT TOTEPsT IETOCTHOCTH OTPENIENISIETCSI
MIPU TIOMOIIIX KYCKa BaThl, KOTOPBIA MOMEIMIAIOT B CHEIUAIBHYIO Me-
TAJIMYECKYIO PaMKy U MOJHOCSAT K MECTY, TI€ BO3MOKHO MPOHHK-
HOBEHHE IJIAMEHHU WJIHM MPOAYKTOB TopeHus, u B Tedenue 10 ¢ aep-
aT Ha paccrosHuH 20...25 MM OT ToBepxHOCTH o0Opasiia. Bpems ot
Hayaja UCIBITAaHUN IO BOCIIJIAMEHEHMS MM BOSHUKHOBEHUS TJICHUS

800
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CO CBEYEHHEM BaThl NPUHUMAETCS 3a IPEeAe] OrHECTOMKOCTH II0
npu3HaKy norepu 1enoctocta (E), mpu 3ToM TiieHne 6e3 cBedeHus
HE SIBIISIETCS] IPU3HAKOM TIOTEPH OTHECTOMKOCTH.

Tlomepsa mennousonupyroueti cnocoonocmu (1) onpenensiercs
KaK CJICJICTBUE TMOBBIIICHUS TeMIIEpaTypsl Ha HeoOorpeBaeMoH Mo-
BEPXHOCTH /IO OMACHBIX 3HAYCHUH, KOTOPOE MOXKET MPUBECTH K BOC-
IUTaMEHEHUIO MaTeprana B IIOMELCHUH, CMEXHOM C 09aroM I0xXapa,
U TaKuM 00pa3oM CIIOCOOCTBOBATH €0 pachpocTpaHeHuto. OnacHbie
3HAYEHUS] TEMIepaTyp 3aBHCAT OT YCJIOBHH OKCIUTyaTallid KOH-
cTpyKuuu. Jist GONBLIIMHCTBA HECYLINX U OIPaKAAIOLINX KOHCTPYK-
WA TIOTeps] TETUIOM3OIUPYIOMIEH CIIOCOOHOCTH MPOUCXOANUT H3—3a
MOBBIIIEHHUS TEMIIEpaTypsl Ha HEoOOTrpeBaeMON MOBEPXHOCTH KOH-
CTPYKLMH B cpeaneM Gosee ueMm Ha 140 °C, nnm B mo6oii Touke 3Tok
noBepxHocTH 6onee yeM Ha 180 °C B cpaBHEHMH ¢ TemmepaTypoii
KOHCTPYKIMH 10 ucnbiTanus, win Gonee 220 °C HesaBucHMO OT
TeMITepaTypbl KOHCTPYKIIMHU 10 HCIIbITaHUi [5].

Jus nBepeit maxTt mudTOB MOTEPs] TEIUIOM3OIUPYIOMIEH CIO-
COOHOCTH TMPOUCXOJHUT BCJCICTBHE IOBBIINICHUS TEMIEpaTyphl Ha
HEo0OTrpeBacMOil MMOBEPXHOCTH CTBOPOK JIBEPH B CPaBHEHUH C TEM-
nepaTypoil obpasmna nepe] HayajJoM HCIBITaHUS B cpelHeM OoJee
uem Ha 280 °C Gonee 1em Ha 330 °C B m060¥ TOUKE MOBEPXHOCTH
nsepu [6].

Tab6muma 17

[penenbl OrHECTONKOCTH MPOTHBOTIOKAPHBIX TPErpaj
(Tabn. 23, 123-D3 [38]

Tum IIpenen Tun 3anon- Tun

Haumenosanue I1ITIT M OTHECTOUKOCTH | HEHHUs Mpo&- TamOyp-
TIIIIT moB B [II1I1 1UTI03a

1 REI 150 1 1

Creni 2 REI 45 2 2

[leperoponku L E1 45 2 L

2 El 15 3 2

CaeTomnpo3payuHbIe Iepe- 1 EIW 45 2 1

TOPOJIKH C OCTEKJICHUEM

Iomansio cB. 25 % 2 EIW 15 3 2

1 REI 150 1 1

2 REI 60 2 1

IlepexpbiTus 3 REI 45 5 1

4 REI 15 3 2
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IIpenen orHecTOMKOCTH ISl 3alIOJIHEHUSI IPOEMOB B IIPOTHUBO-
nokapabix nperpagax (I1IIT) macTynmaer nmpu moTepe mETOCTHOCTH
(E), Terutonzonupytomieii crnocooHocTH (1), TOCTIKEHUS npedenvHotl
BENUYUHBL NIOMHOCHU THEeNI08020 NOMOKA Ha HOPMHUPYEMOM pac-
CTOSIHUM OT HeoborpeBaemoi mnoBepxHocTH KOHCTpyKimu (W) u
(wm) ovimozazonenponuyaemocmu (S), Tabmuirsr 17 u 18.

Tabmuma 18
[Ipenensl OrHECTOWKOCTH 3aII0THEHHS IPOEMOB
B IPOTHBOTIOKAPHBIX Tperpanax (tadim. 24, 123-@3 [38])

Tun
HanmeHoBaHue 351eMeHTOB Mpenen
3anonaHeHust npoémos B [1I1IT SATOTHCHI OTHECTOMKOCTH
npoémos B [1T1I1
JlBepu (3a HCKITIOUCHUEM JIBepeii ¢ 1 El 60
ocrekieHneM ooiee 25 % u IpIMOTa30- 2 El 30
HETIPOHUIIAeMBIX JBEpeii), BOPOTa,
JIFOKH, KJIaIlaHBbl, INTOPBI M SKPaHbI 3 EI'15
1 EIW 60
JBepu ¢ octeknenuem doee 25 % 2 EIW 30
3 EIW 15
JIEIMOTa30HETPOHAIIAEMEIE JIBEPH 1 EIS 60
(3a ucKIIOYEeHUEM JBepeii ¢ 2 EIS 30
ocrekieHueM Goiee 25 %) 3 EIS 15
JIbIMOTa30HEPOHHIAEMBIC JBEPH C 1 EIWS 60
ocrekienueM oomnee 25 %, 2 EIWS 30
HITOPBI U SKPaHbI 3 EIWS 15
EI 30 (B 31aHUsX BBI-
cOTOH 110 28 M mpe-
JBepwu 1maxT 1upTOB 2 JIe]l OTHECTOMKOCTH
JBepei maxt I ToB
npuanmaercs E 30)
1 E 60
OxHa 2 E 30
3 E 15
3aHaBechl 1 El 60

CrpoutenbHble KOHCTPYKIIMU KIACCUPUIMPYIOTCS TO 71O-
JHCApHOU onacHocmu I ONPENENEHUs CTENEHH Y4YacTHs CTPOH-
TENBbHBIX KOHCTPYKIHH B Pa3BUTHUHU MOXKapa U UX CHOCOOHOCTH K 00-
Pa30BaHUIO OMACHBIX (DAKTOPOB MOXKAapa.

CrpoutenbHble KOHCTPYKIMU 10 MOXKApPHOM ONAacHOCTU IOA-
paslensroTes Ha cieayronme kiacesl: HenoxkapoonacHeie (K0); ma-
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noroxxapoonacueie (K1); ymepernonoxapoomnacusie (K2); moxapo-
omacusre (K3).

Kiaccel mosxapHOl OMacHOCTH CTPOUTEIBHBIX KOHCTPYKIIUH, B
TOM YHCJIE€ C OTHE3ANIUTOMH, ONPEISISIOTCS B YCIOBUAX CTaHIAAPTHBIX
WCIBITAHUHN TI0 METOJWKAM, YCTaHOBJIICHHBIM HOPMATUBHBIMU JIOKY-
merramu (IT'OCT 30403-96 [8], TOCT 31251-2008 [9]), Tabmmma
19.

Tabmuua 19
[opsinok onpenenenus knacca noxxapHou onacHoctu CK
(tabu. 6, 123-®3 [38])

Knace Jlomyckaemsblit Jlonmyckaemble xapak-
noskap- pasMep noBpeske- Hanmaue TEPUCTHKU TOXApHOU
HOM HHUS KOHCTPYKIHH, OIIaCHOCTH HOBpe-
OMacHo- | CM JKJIEHHOT0 MaTepuana+
CTH KOH- | BEpTH- TOPU30H- | TEIJIOBO- | TOPCHHUS I'pynna
CTPYKUHUH | KaJdbHBIX | 30H- ro r B I
TanbHBIX | dQexTa
K0 0 0 OTCyT- OTCyT— - - -
CTBYET CTBYET
no 40 025 |He  pe-|oTcyT— HE HE HE
K1 I1aMeH- | CTBYeT BBIIIC | BBIIIE | BBIIIC
TUPYETCs 2+ B2+ | 12+
cB. 40, cB. 25, | He pe- | oTcyT— He HE He
K2 HO 710 80 | HO ;mo 50 | rmameH- | cTByeT BBILIE | BBIIIE | BBIIIE
THpYETCS I'3+ B3+ | 12+
K3 HE perjaMeHTUpyeTcs

IpuMeuanune: 3HaK «+» 0003HAYAET, YTO MPH OTCYTCTBHU TEIUIOBOTO 3(deKra He
periaamMeHTHpyeTCs.

[loxxapHast OmMacHOCTh KOHCTPYKIMH XapaKTepu3yercsi, Tab-
nmumna 19:

— HaJIMYHUEM TeIIoBOTO 3(pdeKTa OT TOpeHHus MaTepUaIoB 00-
pasia, KOTOPhIH BRIPAXKASTCH B MPEBBIINICHUN TEMIIEPATyphl B OTHE-
BOM M TEIUIOBOM KaMepax IO CPAaBHEHMIO C BEPXHUMHU JOIYyCTUMBIMU
rpaHUIIAMH TEMIIEPATYPHBIX PEXKUMOB;

— HAJIMYUEM TUIAMEHHOT'O TOPEHMSI Ta30B, BBUICIISIONINXCS TIPH
TEPMHUECKOM Pa3jIOKCHHHU MaTepHalIOB 00pasiia, MPOIOIKUTEIBHO-
cThIO OoJiee 5 c;

— HQJIMYUEM TOPAIIETO pacIuiaBa MPHU MPOJOJDKUTEIEHOCTH
ero ropeHus 6oiee 5 c;
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— pa3MepoM TOBPEKICHUS o0pas3iia B KOHTPOIBHOH 30HE (I10-
BPEKACHUEM CUUTAETCsl OOYIJIMBaHME, OIJIABJICHHE W BBITOPaHHE
MaTepHuajoB Ha rnyouny 6oxnee 0,2 cm);

— XapaKTEepUCTHKAMU IOXXAPHOH ONACHOCTH MAaTepuasioB, U3
KOTOPBIX BBIIIOJTHEHA KOHCTPYKIIHSL.

Jl1g vcnibITaHui MCIONIB3yeTCs IByXKaMepHasi Ieub: B IepBOil
(orHeBoit) kamepe co3MaéTCs CTAaHAAPTHBIM TEMIIEPATYPHBIH PEKUM,
a BO BTOpOM (TEIUIOBOM) KaMepe pa3MeIIaroTCs KOHTPOJIBHBIC HaT-
YHKH, TPUMEHSIEMBIE TIPU aHANIN3E Pe3ybTaToB UcTbITaHui. O0pas-
LIkl KOHCTPYKIIMI MCIBITBIBAIOT B HEHArpy>KEHHOM cocTostHUU. [Ipo-
JOJDKUTEIBHOCT TEIJIOBOIO BO3JEHCTBUS TOHKHA COOTBETCTBOBATH
MUHHMAIBHOMY TpeOyeMOMy TpeAeny OrHeCTOWKOCTH HCHBITHIBaE-
MO KOHCTPYKIIUH, HO HE TPEBbIIIATh 45 MUH.

YcnoBHOe 0003HAUEHHE Kilacca MOXKAPHON OMacHOCTH KOH-
CTpyKIMH BKItodaeT OykBy «K» u mmdpsr; mudpa, 3akimodeHHas B
CKOOKM, 0003HAYaeT MPOJODKUTEIBHOCTh TEIUIOBOIO BO3JCHCTBUS
MIpU WCIBITAaHUU oOpasma B mMuHyTax. Hampumep: KO(15) — xon-
cTpykuus kinacca KO npu BpeMeHH TEIIOBOrO BO3ACHCTBUS 15 MUH.
OpHa U Ta X€ KOHCTPYKIMS MOKET NPHUHAIEKATh K PA3IUIHBIM
KJIaccaM TOKapHO# OMAaCHOCTH B 3aBHCHUMOCTH OT BPEMEHH TEIUIO-
BOT'O BO3ACHUCTBHSL.

@aKkTUYECKHUE TIPEAECIIBI OTHECTOMKOCTH M KJIACCHI IIOKAPHOU
OMAaCHOCTH KOHCTPYKLHH B HACTOAIIEE BpeMs ONPEAEISIOTCS IO
cepTuduKaTaM HCIBITAHUH, NPOBEAEHHBIX J1a0OPaTOPUAMH, aKKpe-
JUTOBAaHHBIMU OpPraHaMHu CHCTEMbI cepTU(HKALNK, U 110 COTacoBa-
HHUIO C OpraHaMu IIOXapHOro Hajz3opa. [lius OpHeHTHPOBOYHOU
OIIEHKH MOYKHO HCIIOJIb30BaTh JIaHHBIE, IPUBEIEHHBIE B CIIPABOYHOM
auteparype [22, 23, 25, 28].

[lpr BHEIpEeHWU B TPAKTHKY CTPOUTENHCTBA KOHCTPYKIIWH,
JUTST KOTOPBIX HE MOXET OBITh yCTAHOBJIEH MpEIesl OTHECTOWKOCTH
WIK KOTOpPBIE HE MOTYT OBITH OTHECEHBI K ONPEAEIEHHOMY KIIaccy
MOKapHOW OMAaCHOCTH Ha OCHOBAHWM CTAHAAPTHBIX OIHEBBIX HCIIbI-
TaHUM WM PACUETHBIM ITyTEM, CIEIYET IPOBOJUTH OIHEBBIC UCIIBI-
TaHUsI HATYpHBIX (PParMeHTOB 3JaHUN ¢ y4€TOM TpeOOBaHUH CTaH-
mapra ['OCT P 53309 [17] wim KOMIUIEKCHYIO pacyéTHO-
9KCIIEPUMEHTAJIBHYIO OLIEHKY OIHECTOMKOCTH WJIM KJlacca MOXKapHOH
OIIACHOCTH.

B HEoOX0IUMBIX ClIydasx IOIMycKaeTcsi (opMHUpOBaTh TPeOO-
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BaHUS K mpernenaM orHectoiikocTr CK oO0bekTa Ha OCHOBE JaHHBIX
00 mX (haKTUIECKOH OTHECTOMKOCTH, MOJYyYEHHOW MyTEM pacdyEéToB
JUHAMUKA Pa3BUTHUS IOKapa WM KCIEPUMEHTAIbHBIM MYyTEM Ha
30aHUM WM ero ()parMeHTe ¢ y4ETOM SKBUBAICHTHOH MPOIOIIKH-
TEIHHOCTH TOXKapa W OUEHKU d(PQPEeKTUBHOCTH TEXHHUYECKUX peIle-
HUH 110 00EeCTIEYeHHIO OTHECTOUKOCTH CTPOUTEIHFHBIX KOHCTPYKITHH.

7.3 IoxkapHo-TexHNMYeckas KiaaccuGuKaAnMsA 30aHUI

3naHus, COOPYXKEHHUSI U MOXKAPHBIE OTCEKU MOAPA3ACISIOTCS
MO CTEMEHsIM OTHECTOMKOCTH, KJIacCaM KOHCTPYKTHBHOW W (YHKIIH-
OHAJIBHOM IIO’KaPHOM OIIACHOCTH.

Cmenensb ocnecmotikocmu 30anus — Kiaccu(puKaroOHHAs Xa-
pPaKTEepHUCTUKA 3IaHUs, OTPAKAIOMIas CIIOCOOHOCTh KOHCTPYKITHHM,
MIPUMEHAEMBIX JJIi €ro CTPOUTEIbCTBA, CONPOTHUBIATHCS BO3AEH-
CTBUIO MOXxapa u pacupoctpanennro ODIIL.

3aaHusi, COOPYXKEHUS U MOXKAPHBIE OTCEKU MO CTENEHU OrHe-
croiikoctu monpaznemsitoress Ha I, II, III, IV u V creneneit orue-
croiikocTH. CTENeHh OTHECTOMKOCTH 3[aHUSl OMpENesieTCs mpeje-
JIaMU OTHECTOMKOCTH MPUMEHSEMBIX AJIi €r0 CTPOUTENHCTBA KOH-

cTpyKIuii, Tadbmuma 20.
Tabmmma 20
CoOTBeTCTBHE CTEIIEHH OTHECTOMKOCTH | Mpe/iesia OTHECTOWKOCTH
CTPOUTENIBHBIX KOHCTPYKLUHN 3[JaHUM, COOPYKEHUM U MOXKAPHBIX OTCEKOB
(tabut. 21, 123—®3 [38])

CremneHp IIpenen OrHECTOMKOCTH CTPOUTENIBHBIX KOHCTPYKIMIT

OTHECTOM- | = S LE becuepnaunsie JlectHnuHbIe

KOCTH 3/1a- % % g :s: 5/-\ TOKPBITHS KIICTKH

HUH, CO- z 25| 8= =x E z 5l 5 o

opykeHut | = gel =285 8 Ex|E = B g

Ep 23|l nos g E o g

ol |52\ isiE|cifdise |fif

MOYKAPHBIX a m§ %‘éag §§E§8- ES %gg

OTCEKOB | & sl g8 2 5 2l §°|E =87

= = 5 E ~ &

| R 120 | E30 REI 60 RE 30 | R30 | REI 120 R 60
I R90 | E15 REI 45 RE15 | R15 | REI90 R 60
1l R45 | E15 REI 45 RE15 | R15 | REI60 R 45
v R15 | E15 REI 15 RE15 | R15 | REI45 R 15
V He HOPMUPYETCs
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IIpenen orHecTORKOCTH y3/10B KPEIUICHHS U CONPSDKEHHS KOH-
CTPYKLUH AOJKEH OBITh HE HIDKE TPeOyeMOoro mpezesia OrHeCTOHKO-
CTH CaMHUX CTBIKYEMBIX KOHCTPYKLIUH.

B ciydasx, xormja MUHUManbHBIA TpeOyeMbIil TIpeaesl OrHe-
CTOMKOCTH KOHCTPYKIMH (32 UCKIIIOYCHHUEM MPOTUBOIOXKAPHBIX Mpe-
rpax) ykaszad R 15 (RE 15; REI 15), nonyckaetcsi npuMeHSTh He3a-
LIIMIIEHHBIE CTAJIBHBIE KOHCTPYKLMHM HE3aBHCUMO OT UX (hakTHue-
CKOTO TpefeNia OrHECTOMKOCTH, 3a MCKIIOYEHHEM CIy4aeB, Korjaa
TIpesie’ OTHECTOMKOCTH 10 pe3ysibTaTaM UCHBITAaHUM COCTaBIsIET Me-
Hee R 8.

K necywum snemenmam B rabmuue 20 otHocsares CK, obecrie-
YHBAIOIIME OOIIYI0 YCTOWYMBOCTh U I€OMETPUYECKYIO HEU3MEHse-
MOCTh HECYILeH CHCTEMBI: KOJIOHHBI, HECYILIUE CTEHBI, PUTEIH, CBS-
37, AuadparMbl )KECTKOCTH U Jp., KpOME MPOTOHOB, OAOK U (epM,
TaK KaK OHH B TaOJIHIE pacCMaTPUBAIOTCS OTACIBHO.

Hampumep, B kapkace OJHOSTa)KHOTO IMPOMBIIUIEHHOTO 371a-
Hus Il creneHM OrHECTOMKOCTH KOJIOHHBI M CBSI3U JOJDKHBI MMETh
npenen oraectokoctd R 90, a ctponmiibHbie hepmbl — TobKO R 15,
YTO MO3BOJIAET MIPUMEHATh HE3AIUIIEHHBIE CTAIbHbIE KOHCTPYKIIUH.
OrHecTOUKOCTD 3aIMOJIHCHUS MPOEMOB (JIBEPEid, BOPOT, OKOH, JTFOKOB,
(doHapell) He HOpMHpPYETCS, 32 UCKIIOUECHUEM 3aIrlOJIHEHUS POEMOB
B IIPOTHBOIIOXKAPHBIX MPErpajiax.

B kunpix W OOIIECTBEHHBIX 3/IaHUSX aJMUHHCTPATHBHOTO
HazHavyenus | u Il creneHeit orHecroiikocTu s obecrieYeHus Tpe-
OyeMoro Tmpezena OTHECTOMKOCTHA HECYIIUX 3JeMeHToB Ooiee R 60
JOITYCKAETCSI IPUMEHSATh TOJIBKO KOHCTPYKTHBHYIO OrHE3amuTy (00-
JUII0BKa, 00€TOHNPOBAHNE, IITYKATypKa U Ap.).

Jnist OpueHTHpOBOYHOH OLEHKM B Tabmuue 21 mpuBeaeHsI
MPUMEPHBbIE KOHCTPYKTHBHBIE XAPAKTEPUCTUKU 3/1aHUHN pa3INYHBIX
CTENEHEH OrHECTOMKOCTH M KJIACCOB KOHCTPYKTHBHOM IOXapHON
OITaCHOCTH.

Cy1ecTByomue 3/1aHUsl MOTYT UMETh CTENEHb OTHECTOMKO-
CTH, COOTBETCTBYIONIYIO TIPEKHHUM HOPMAaTHUBHBIM JIOKyMEHTaM
(manpumep, crenenp Illa mo CHull 2.01.02—-85%*); npu pexkoHCTpPYK-
UM UM JIOJKHA OBITh IPUCBOEHA HOBAs CTENIEHb OTHECTOMKOCTH CO-
[JIACHO JEHCTBYIOUIMM JOKyMEHTaM. TpeOoBaHHSA AEHCTBYIOIINX
TOKYMEHTOB IIPU 3TOM OyIyT pacrpoCTPaHITHCS TOIBKO HA T YaCTH
00BEKTa, Ha KOTOPBIX IPOBOAUTCS peKOHCTpYyKuus. Hampumep, ecnu
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paboTHI IO PEKOHCTPYKIIMH HE 3aTParuBalOT T€HEPATHHOTO IUIaHa,
TO MIMPUHA TPOE3I0B U MPOTHUBOIOKAPHBIX PAa3PhIBOB MOXKET OBITH
COXpaHCHA B COOTBETCTBUU C TPEOOBAaHUSAMHU paHee JCHUCTBYIOIIUX
HOPM.
Tabmuna 21
IIpumepbl KOHCTPYKTUBHBIX PELICHUN 3JaHUI Pa3IUYHbIX CTEIECHEU
OTHECTOWKOCTH U KJIACCOB KOHCTPYKTUBHOMN MOXapHO# omacHocTH [21]

[Ipumepsl KOHCTPYKTUBHOTO PEICHUS CreneHb Kiace
OTHE— KOHCTPYK-
CTOMKOCTH THUBHOU
T0>KapHOU
OTIaCHOCTH

Hecymue U orpaxaaroline KOHCTPYKIMH U3 ecTe-
CTBEHHBIX MJIM MCKYCCTBEHHBIX KAMEHHBIX MaTepua-

70B, O€TOHA WM KeJIe300eTOHa ¢ MPUMEHEHHEM JIH- co
CTOBBIX U IUIUTHBIX HETOPIOYUX MATEPUATIOB.

Hecyiue KOHCTPYKIIUH M3 €CTECTBEHHBIX HIIH HCKYC-

CTBCHHBIX KAMCHHBIX MaTepHAJIOB, OETOHA UITH JKelle- Cl

300eToHa

Orpaxaaromue KOHCTPYKIMU C TPUMEHEHHEM MaTepH-
anoB rpynmsl [2, 3alIMINEHHBIX OT OTHS U BBICOKHX
TeMIIeparyp, Kiacca noxapHoit onacaocta K1 mexmy-
9TaXXHBIX MEPEeKPHITHi B TedeHne 60 MHH, HapyXHBIX C2
CTeH u OecuepJadHbIX MOKPHITHH B TedeHne 30 MuH.
CTeHBl Hapy)XKHBIE C BHEIIHEH CTOPOHBI MOTYT OBITH C
MIPUMEHEHHEM MaTepranoB rpymms! I3

Hecymue 31eMEHTBI M3 €CTECTBEHHBIX WM HCKYC-
CTBEHHBIX KaMEHHBIX MaTepHaJioB, OETOHA WM JKeje-
300€TOHA, a TAKXKE U3 CTATBHBIX KOHCTPYKIHI C OTHe- Co
3alIuToN, OOecreynBalomIeld Mpeaen OTrHECTOHMKOCTH
45.

Orpaxaaroiue KOHCTPYKIMU C IPHMEHEHHEM JIHCTO-
BBIX ¥ IUIUTHBIX HETOPIOYNX MaTE€PUAJIOB.

Hecymue sneMEeHTBl M3 €CTECTBEHHBIX WM MCKYC-
CTBCHHBIX KaMCHHBIX MAaTECPHUAIOB, OCTOHA WM JKelle- T
300€TOHa, a TAKXKE M3 CTAIBHBIX KOHCTPYKIHMII C OTHe-
3alIuTON, 00ECTICUNBAIOIIEH TPEIeNl OTHECTOMKOCTH

45, Cl
Orpaxaaroniye KOHCTPYKIMU M3 TaHeNned WiIu mosie-
MEHTHON COOpPKH, BBIMOJHEHHBIC ¢ MPUMEHCHHEM Ma-
TepuanoB kiacca ['2, umeromue TpeGyemblil mpenen
OTrHECTOMKOCTH M Kiacc noxkapHoi omacHoctu Kl me-
peKphITHil B TeueHue 45 MUH, OKPBITHA U CTEH — B
teuenne 15 mun. HapyskHast 0OnuIoBka cTeH BO3MOXK-
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Ha U3 MaTepuanos rpymmnsi I'3.

Hecyume snemMeHTsl U3 LETbHON WM KIIEEHOU JpeBe-
CHHBI, TOJBEPTHYTOH OrHe3ammTe, 00ecreynBaromeit
Mpeziesl OTHECTOMKOCTH 45 U Kilacc MOKapHOW OMacHo-
ctu K2 B Teuenue 45 MuH.

Orpaxaaronye KOHCTPYKIMU W3 TaHeNed MM HodJie-
MEHTHOW COOPKH, BBITIONHEHHBIE C MPUMEHEHHEM Ma- C2
TepuanoB kimacca [2, mMeromue TpeOyemblil mpenern
OTHECTOMKOCTH M KJacc nokapHol omacHoctu K2 me-
PEeKpHITHil B TedeHHe 45 MUH, HOKPHITHHA M CTEH — B
Teuenne 15 muH. HapyxHast 00IHMIIOBKa CTEH BO3MOXK-
Ha U3 MaTtepuayioB rpymnms ['4

Hecymue cTep)kHEBBIE 2JIEMEHTHI U3 CTAIBHBIX He3a-
LIMIICHHBIX KOHCTPYKIHH, CTEHBI, IEPETOPOIKH, TIepe-
KPBITHS ¥ TIOKPBITUS U3 HETOPIOYMX JIMCTOBBIX MIIH
IUTUTHBIX MaTEPHAJIOB C HETOPIOYNM YTEIUTHTEIEM.
Hecymue smeMeHTBI W3 CTaJbHBIX HE3aIWIIEHHBIX
KOHCTPYKIHIA.

Hecymue sneMeHTsl U3 1eIbHOM MM KIe€HOU ApeBe-
CHHBI M IPYTUX TOPIOYHX MAaTepPHANOB, C OTHE3AIUTOH,
oOecreunBaroIeii npeien oruecroiikoctu 15 u kmacc
no>xapHoi onacHocT K1 B reuenue 15 MuH. m C1
CrTeHBl, IeperopoKH, NEPEeKPHITUS U TIOKPBITHS U3 He-
TOPIOYUX JIMCTOBBIX MAaTE€pPHANIOB C YTCIUIUTEIEM H3
matepuanoB rpymm ['l, ['2, kgacca moxxapHO# omacHo-
ctu K1 B Teuenne 45 MuH 11 nepekpbItuii u 15 Mun
—JUIs CTeH U OecuepAayHbIX MOKPBITHH.

Hecymume snemeHThl U3 LEIbHON WM KIEEHOW JpeBe-
CHHBI WJIM JAPYTUX TOPIOYHX MAaTepHajoB, HMEIONINe
npezen oraectoikoct 15. CTeHbI, Meperopoky, Ie- C2
PEKPBITHUA W MOKPBITUA U3 JIMCTOBBIX MAaTCpUaIOB U C
yTeIJIMTeIeM U3 MaTepruaioB rpymmsl '3

Hecyue u orpaxiparomye KOHCTPYKIMH, HUMEIOIHe
npeesl OrHECTOMKOCTH MeHee 15, ¢ mpuMeHeHneM Ma- C1
tepuanos rpynmn I'l u I"2.

Hecymue n orpaxnaroniiie KOHCTPYKIIHA U3 JIPEBECH-

Co

o o v
HBI, OABEPTHYTOH OTHE3aIUTHON 00paboTKe MIIH C2
JPYTUX MaTepuanoB rpymmsl '3
Hecymme u orpaxaaroniye KOHCTPYKIIUH U3 JPEBECH- 3

HBI WIK IPYTUX MaTepuanos rpymnmsl ['4

Knacc xoncmpykmueHot nodicapHou onacHocmu 30aHUs —
KJIACCU(PUKAIIMOHHAS XaPAKTEPUCTHKA 3JaHMsl, OTPaKAIOIAs CTe-
MeHb y4YacTUsl CTPOUTEIHHBIX KOHCTPYKIIMH B Pa3BUTHU TOXapa U
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obpazoBannu ODII.

Krnace KOHCTPYKTHBHOW TMOKApHON OMACHOCTH 37aHUS OIpe-
JensieTcs KIIaccaMu TOXapHON OMACHOCTH MPHUMEHSEMBIX JUIS €ro
CTPOUTENLCTBA KOHCTPYKIIUH, TabmHIa 22.

Tabmuma 22

MUHHMMAJIBHO JOMYCTUMBIE KIacCh MokapHoit omacHocti CK
(tabm. 22, 123-®3 [38])

Kiace Kracc noxapHoii 0I1aCHOCTH CTPOUTENBHBIX KOHCTPYKIUI
KOHCTpYKTHB- | Hecymue |Hapyxusle |Crensl, ne- Crensl | Mapmu u
HOW IMOXapHO! | cTepxkHe- |CTEHBI  C |PErOpOAKH, |JecT-  |IUIOMAaAKH
OTIaCHOCTH Bble  DJe- |BHCIIHEH |IMEepeKphITUs | HUY- JICCTHUI B
30aHUM,  IO- | MEHTBI CTOPOHBI n  Oecyep- |HBIX JICCTHUY-
JKapHBIX OTCe- | (KOJOHHBHI, JadTHbIE KJIETOK |HBIX KIET-
KOB purenu, TIOKPBITHS un I | kax
(depmel)

C0 KO KO KO KO KO

Cl K1 K2 K1 KO KO

C2 K3 K3 K2 K1 K1

C3 HE HOPMHPYETCS K1 K3

IloxapHast OMacCHOCTb 3aMOMHEHUS MPOEMOB HE HOPMUPYETCH,
3a uckioueHueM 3anonHeHus npoémoB B [IIIII. OnHako ykazaHuit
[0 OrPAaHUYEHUIO MOKapHOW omacHoctH mpoémoB B IIIIIT HOpMBI
MPAaKTUYECKH HE COJIEpKAT, 3a UCKIIOYEHHEM TpeOOBaHHS IO NpH-
MeHeHnro HI' marepuanoB B KOHCTPYKIMSIX 3allOJIHEHMS TPOEMOB, B
TOM YHCJIE CBETOIPO3pPAYHbIX MPOEMOB B MOKPBITUAX 3aHUN Kiac-
COB KOHCTPYKTUBHOU nokapHoil onacHoct CO u Cl1.

3/1aHus, COOPYKEHHS, MOMEIIEHHUS M TIOXKapHBIE OTCEKH MOJI-
pa3lensoTcs Ha KIACChl ()YHKYUOHANBHOU NONCAPHOU ONACHOCMU,
Tabnuma 23, ompezernseMble Ha3HAYEHHEM M OCOOEHHOCTSAMH 3KC-
IUTyaTauu 00BHEKTOB.

Tabmuma 23

Krnaccel QyHKIMOHATBEHOM MOXKAPHOW ONACHOCTH 3AaHHMA
(cr. 32, 123-®3 [38])

Kiacc,
XapakTepucTuka

ITOKJIacC

D1 31aHNsA, MPeIHA3HAYEHHbIE /ISl MOCTOSIHHOIO MPOKUBAHUA H
BPeMEHHOro npedbIBaHUS JI0/Ieli, B TOM YucJje:

dI1.1 3/IaHMs JETCKUX JOMIKOJBHBIX 00pa30BaTENLHBIX YUPEKICHUI,
CHELUATU3UPOBAHHBIX JOMOB IIPECTAPETBIX U WHBAJIUIOB (HEKBap-
TUPHBIC), OOJBHUIIBI, CIIABHBIC KOpIyca 00pa30BaTeNbHBIX y4pe-
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)KZ[CHI/Iﬁ HWHTEPHATHOI'O TUIIA U JE€TCKUX y‘lpe)K,I[eHI/Iﬁ

o1.2 TOCTHHHIIBI, OOIIEKUTHS, CIaNbHBIE KOPIyca CaHaTOPHEB U JTOMOB
OTZBIXa O0IIIEro THIIA, KEMITMHIOB, MOTEJ el 1 TAaHCHOHATOB

®1.3 MHOTOKBapTHPHBIC KUJIBIE JOMa

o1.4 OJTHOKBAapPTHPHBIE JKIJIBIE I0OMa, B TOM YHCIie OJIOKHPOBaHHEIE

D2 3JaHHS 3PEJUIIHBIX H KyJbTYPHO NPOCBETHTEJILHBIX yupe-
JKIEHUI, B TOM 4HCJe:

2.1 TeaTpsl, KHHOTEaTpPbl, KOHIEPTHBIE 3aJIbl, KIIYOBI, IUPKHU, CTIOPTUB-
HBIE COOPYXEHHUS ¢ TpUOyHaMH, OMONHOTEKU M JIpyTue ydpexie-
HUS C PAacYETHBIM YHCIIOM ITOCAJOYHBIX MECT IS IIOCETUTENCH B
3aKPBITHIX IOMEIICHUSIX

2.2 My3eH, BEICTaBKH, TaHIIEBAIbHEIC 3aJI6I ¥ APYTHE IOJO0HBIE yUpe-
JKJICHUSI B 3aKPBITHIX IOMEICHUSIX;

2.3 1O %e, uTo @2.1, Ha OTKPHITOM BO3/IyXe

2.4 TO %e, uTo P2.2, Ha OTKPHITOM BO3AyXE

D3 3AaHHUS OPraHU3aLuUii M0 00C.Ty)KMBAHHIO HACEJIeHHsI, B TOM
qucie:

3.1 3/1aHKs OpraHU3aLUi TOProBIx

D3.2 3/1aHKs OPTaHU3aIUI OOIECTBEHHOTO MUTAHUS

033 BOK3aJIBI

®3.4 MOJIMKIIMHAKA U aMOyJIaTOpUU

3.5 MOMEIIEHHS JJIsl TTOCETHTENICH OpraHu3anuii OBITOBOTO M KOMMY-
HaJBHOTO OOCTY)KHBAHHS C HEPACYETHBIM YHCIIOM MOCATOYHBIX
MECT JJIs1 TIOCeTHTEeNei

®3.6 (DU3KYITBTYPHO—03IOPOBUTEIIBHBIC KOMIUIEKCHI U CTIOPTHBHO—
TPEHHPOBOUHBIE YUPEIKICHHUS C TIOMEIIEHUSIMU Oe3 TpUOyH Juts
3puTeNei, ObITOBBIC MOMEIICHHS, OaHN

D4 34aHHSI HAYYHBIX U 00pa30BaTeIbHBIX YUYpeKIeHUH, HAYUYHBIX
W NPOEKTHBIX OPraHM3alMii, OPraHOB YNPaBJeHHST y4IpeK/e-
HUii, B TOM 4ncie:

D4.1 3maHusl  001Ie00pa30BaTENbHBIX YUPEKICHUH, 00pa3oBaTEIbHBIX
YUPEKACHUN JIOTIOJHUTENIBHOTO 00pa3oBaHus JeTeil, oOpa3oBa-
TENBHBIX YUPEKACHUI HAuaJIbHOTO NPO(ECCHOHAIBHOTO U CPEIHe-
T0 NMpoecCHOHATEHOT0 00pa30BaHUS

D4.2 3/1aHus 00pa30BaTENbHBIX YUPEXKICHHUI BBICIIETO MPOQeCcCHOHAID-
HOTO 00pa30BaHUs U JOTIOIHATEIEHOTO NPO(EeCCHOHAIBFHOTO 00pa-
30BaHUS (TTOBBIICHNS KBATH()UKAINK) CIISIHAINCTOB

D43 37aHUS  OpPraHOB  YNpPaBJICHUS  YUPEKICHUH,  IPOEKTHO—
KOHCTPYKTOPCKUX OpraHH3aluii, THOOPMAIIMOHHBIX U PEJaKIHOH-
HO—M3/aTeNbCKUX OpraHu3aluil, HAy4YHBIX OpraHu3aluil, 6aHKOB,
KOHTOD, 0(hpHCOB

D4.4 3JaHKS TTOXKAPHBIX AEHO

@5 3JaHUS MIPOM3BOICTBEHHOr0 WU CKJIAJCKOT0 Ha3HAYeHMs], B
TOM 4HcJIe:

5.1 MPOU3BOJICTBEHHBIE 3/JAHNSI, COOPYXEHHS, IPOU3BOACTBEHHBIC H
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71ab0paToOpHEIE TOMEIEHHs, MACTEPCKHE

D5.2 CKJIAJICKHE 3/IaHUSI, COOPY>KEHUs, CTOSTHKH JJIsI aBTOMOOMIIei 6e3
TEXHUYECKOTO OOCIY)KHBAaHHS M PEMOHTAa, KHHTOXpAaHWIUIIA, ap-
XUBBI, CKJIQJICKUE TOMEILCHUS

5.3 3JIaHUS CEJIbCKOX03HCTBEHHOTIO HA3HAYCHUS

Kracce! ¢hyHKIIMOHATBHOM MOKapHOW OITACHOCTH OOIIECTBEH-
HBIX 31anmii npusenens! B CIT 118.13330.2011 [31].

CremneHb OTHECTOMKOCTU U KJIACC KOHCTPYKTUBHOM MOXKapHOU
OMAaCHOCTH 3JaHUi (COOpYKEHUH, MOKapHBIX OTCEKOB) YCTaHABIIH-
BalOTCA B 3aBHUCHMOCTH OT MIX 3TAXHOCTH, Kilacca (PyHKIMOHATHEHOU
MOKapHOU OIACHOCTH, IUIOLIAAX IOKApHOrO OTCEKa M MOKapHOU
OTIACHOCTHU MPOUCXOISAIINX B HUX TEXHOJOTUYECKUX MPOIECCOB (CT.
87, 123—-®3 [38]).

IIpenensr ornectoiikoct CK IOJIKHBI COOTBETCTBOBAThH IMPH-
HATOM CTENEHU OIHECTOMKOCTU 3JaHUM, COOPYXKEHUH M IMOXKapHBIX
otcekoB (ct. 87, 123—d3 [38]).

Knacc noxapnoit omacHoctu CK 1oikeH COOTBETCTBOBATH
MIPUHATOMY KJIaCCy KOHCTPYKTHBHOM IMOKapHOW OMACHOCTHU 3JaHWIA,
COOPY)KCHHH U MOKapHBIX 0TCeKOB (cT. 87, 123—-D3 [38]).

Ucxons w3 mepeuncneHHpix monoxennit 123-@3, cnemyer,
YTO TPU HA3HAYEHWH CTETIeHW OTHECTOMKOCTH M Kjacca KOHCTPYK-
TUBHOM NO>KapHOM ONMAaCHOCTH 3aHUS YUUTHIBAIOTCS:

— Ha3HAYCHHUE 3J[AHMS, XaPAKTEPUCTUKU €ro (yHKIIMOHAILHO-
r0 WIM TEXHOJOTHYECKOTO Ipoliecca (BMECTUMOCTh, KaTeropHs II0
B3PBIBOIIOXKAPHON M TTOKaPHON OMACHOCTH);

— pa3MepsI 371aHusl (3TAKHOCTS, IJIOMAAb TOKAPHOTO OTCEKA);

— MpeamnoyiaraeMble KOHCTPYKTHUBHBIEC PELICHUS, ONpPEIeIsiio-
L1 OTHECTOMKOCTD U MOXKAPHYIO OMACHOCTh KOHCTPYKLIUA;

— TIPOTHUBOIIOKAPHBIE PACCTOSTHUSI MKy COCETHUMU 3IaHUS-
MU ( 4TO OCOOEHHO aKTyallbHO JJIs 3[aHWii B CYIIECTBYIOIICH 3a-
CTpoOiiKe).

Cpenu mepedrciIeHHBIX XapaKTePUCTUK BBIOMPAIOTCS TE, KO-
TOpbIE HE MOTYT OBITh U3MEHEHBI (ITOCKOJIBKY MPUHSTHI B COOTBET-
CTBUH C T'PaJOCTPOUTENLHBIMUA YCIOBUSAMHU WM IKCIUTYaTallMOHHON
HEOOXOAMMOCTEIO), M TI0 HUM Ha3HA4YaeTCs mpedyemvle CTEIECHD OT-
HECTOMKOCTH M KJIacC KOHCTPYKTHMBHOW IMOXapHON OMacHOCTH 3]1a-
HUS1, KOTOPBIM COOTBETCTBYIOT mpehyemble PEICIbl OTHECTOMKOCTH

78



1 Kaacchl noxkapHoi omacHoctu CK, Tabauier 19, 20.

Hanee, ucxoas W3 MPHUHATHIX KOHCTPYKTHBHBIX PEIICHHH,
OTIPENEISIOTCS «Qaxkmuyueckuey TPenenbl OTHECTOMKOCTH M Kiace
[OKapHON OMAaCHOCTH KOHCTPYKIUI, KOTOPbIE CPaBHUBAKOTCS C Tpe-
oyembimu. [To «paxTrueckum» mpenenaMm OrHECTOMKOCTH U KilaccaMm
MOKapHOW OMACHOCTH KOHCTPYKIMH MOKHO TaKXKe YCTaHOBUTb
«ghaxmuueckyio» CTENEHb OTHECTOMKOCTH 3HaHUS U ero «(haxrtude-
CKHIl» KJTacC KOHCTPYKTHBHOW MOXapHOW OMAacHOCTH, CPABHUB 3a-
TeM (pakTHUecKue MoKa3aTenu ¢ TpeOyeMbIMHU.

Ecmn daktrueckue mokaszatenn OKaxyTcs MeHbIIe Tpedye-
MBIX, HEOOXOAMMO BHOCHTH H3MEHEHHS JHOO0 B KOHCTPYKTHBHOE
penieHre (JIOBECTH KOHCTPYKLMHU A0 TPEeOyeMBIX IPEaeioB OrHe-
CTOWKOCTH ¥ KJIAacCOB MOXKapHOH OIACHOCTH), JINOO B OOBEMHO—
IUTAaHUPOBOYHOE pelIeHHE (YMEHBLIMTh pa3Mep IMOXKapHOTO OTCEKa,
CHU3UTD STAKHOCTB).

8 OruecToiKoOCTb CTPOUTETbHBIX KOHCTPYKIUA
8.1 OrHecToiKOCTD IepeBSIHHBIX KOHCTPYKIHUIi

JlpeBecnHa OTHOCHTCS K TOPHOYMM MaTtepuaiam, Tabmuma 10.
Ho mo oraecroiikocTu nepeBsiHHbIE KOHCTPYKLUMUH MOTYT KOHKYpPH-
pOBaTh C HEKOTOPHIMHU KEIIe300€TOHHBIMH WM 3alIHIEHHBIMU
cTanbHbIMHA. [Ipenensl OorHecTOMKOCTH HEe3alUIIEHHBIX KOHCTPYK-
WA U3 KIeEHOH NpeBecHHbI HaxoasTcs B nuamna3one R 30...R45.

[IpynurHON OTHOCUTENBHO BBICOKOW OTHECTOMKOCTH JEPEBSH-
HBIX KOHCTPYKLUH SIBISICTCSA 3alIUTHOE IEHCTBHE OOYIJMBILETOCS
CJIOSl IPEBECHHBI, MPETATCTBYIOMIEr0 MPOHNKHOBEHUIO TETJIa M KHC-
JIopoJia B 30HY TOPCHHS, a 3HAYHUT, BO3TOPaHUIO Oojyiee TITyOOKHMX
CJIOEB DJIEMEHTA.

Bpems 10 motepu OrHECTOMKOCTH AE€PEBSIHHOM KOHCTPYKLIUU
Il BciencTBUE WCYEpHaHUsl Hecylled CrnocoOHOCTH ceueHHid eé
3JIEMEHTOB CKJIAJIIBAETCS M3 BPEMEHU OT Hadajla OTHEBOTO BO3IEHi-
CTBHA /0 Hauyana OOYIJMBAaHUS JPEBECHHBI (BpeMsl 3aJepiKKH) To U
BPEMEHH Ty, 1O MOMEHTA, KOTIa HecyIlasi CHOCOOHOCTb IMOBPEXKIEH-
HOTO OOYTJINBaHHWEM OIACHOTO CEYEHHUS CHHU3UTCS 10 BEITUYHHBI
JeHCcTBYIOLIEH HArpy3Ku: [1p=10+ 1.

Bpewms 7o, Tabnuna 24, 3aBUCUT OT BOCIIIIAMEHSIEMOCTH JpeBe-
CHHBI, a BpeMs 7y, — CKOpocTu e€ oOyrnuBanus. BocrmamensemocTs
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U CKOPOCTh OOYTJIMBAHUS OMPEICIAIOTCA CAUHBIMUA (DaKTOpaMHu:
TEMITEpaTypOil M MPOJODKHTEILHOCTBIO HArPEeBa; JOCTYIIOM KHCIIO-
poJia; TOBEPXHOCTHOW aKTHBHOCTBHIO U BHIOM JPEBECHHBI (KieEHast
WJIM LIENTbHAS).
Tabnuna 24
BpeMH J0 Hadalia 06yFJ'II/IBaHI/IH JAPCBCCUHBI

Bpewms no Hauana
00YTIIMBAHUSI T0, MUH

Croco0 Or"e3amuTsl

Be3 ornezammts! u ipu 00pabOTKE aHTUIIHPEHAMHA 4

Hanecenwue Bemy4unBa- BJIII (4 cnos) 8

FOIIUXCS TIOKPBITHI O®II-9 (2 cnos) 8

runcokapTon | Tomm. 10 MM 11

T'KJI Tom. 12,5 Mmm 14
acOecTOIeMEeHTHONIEPIUTOBBIN

O6mimoska JII/ICTH(TOJIH.[. 10-f2 MM) 15

oy EcTKasi MUHEpaloBaTHAs 30

rmra (to. 50 Mm)
[[EMEHTHO-TIeCYaHast ITyKa-

Typka (toum. 20-25 Mm) o 30
OmrykaTypruBaHye
Gmaska) METaJlL. CEeTKe
(0 TUTICOBas torm. 10 MM 30
mTykatypka | romm. 20 MM 60

Ckopocts 00yrnmuBaHus (CKOpOCTh mepeMmemnieHus (poHTa
00yrJIMBaHMs) BO3pacTaeT C YBEIMYCHHEM TEMIICpaTyphl HarpeBa u
YMEHBIIICHUEM pa3MepoB ceuyeHus. UeM HMHTEHCHUBHEE JIBUKCHHE
BO3ayxa (TAra) u OOINbIIIE OMBIBa€Masi BO3TyXOM IOBEPXHOCThH JaH-
HOTO 00BEMa JIPEBECHHBI, TE€M BBINIE CKOPOCTH OOYTIMBAHMS.
BcnenctBrue MeHbIIel TOBEPXHOCTHON aKTHBHOCTH OoJiee TBEPAS U
IUIOTHAS JApeBeCHHa OOYyTIMBAaeTCs MEJUICHHEE, YeM MATKas JETKasl.
Ceuenus ¢ 3aKpYTVIEHHBIMU yTIIaMH U MUTH()OBAHHON MTOBEPXHOCTHIO
BOCIUIAMEHSIOTCS M OOYTJIMBAIOTCSA MEJICHHEE, YeM CEUYCHHS C OCT-
PBIMH YIJIAMHU U IEPOXOBATON TTOBEPXHOCTHIO.

CkopocTh OOYIJIMBaHUS BIIAXKHOW JPEBECHHBI MEHbIIE, YEM
CYXOM, TTOCKOJIbKY Ha HMCIIApPEHUE BJard TpeOYIOTCs 3aTparhl Teruia.
Kie€uble a1eMeHThI 00YTIIMBAIOTCS MEIJICHHEE, YeM LIE/IbHbIC, U3-3a
JOTIOTHUTENIBHBIX TEIIOIOTEPh Ha TEPMOICCTPYKITHIO KIIesl.

B 3aBucuMocTH OT epeUHCICHHBIX (PAKTOPOB CKOPOCTH 00YT-
JIUBaHUS M3MeHseTcs B npeaenax 0,6...1,8 MM/MuH. Y4uTbIBas, 4TO
BIIMSIHAE HEKOTOPHIX (PaKTOPOB B3aMMHO KOMIICHCHUPYETCS, CKOPOCTh
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0OyTIMBaHMS JOMYCTUMO IPUHUMATH TIOCTOSIHHOIA.

[Iponiecc oOyrnuBaHMs MPOUCXOAUT IOCIEAOBATEIBHO, pac-
MPOCTPAHSACH BIIyOb CEYEHUs DIEMEHTa, YTO NPUBOAUT K YMEHB-
IIEHHUIO ero pa3Mepos. [locie BociuiaMeHeHNs CeUeHNe YCIOBHO Jie-
JIAT Ha JiBe 001acTh — pabOTOCIIOCOOHYIO (HE CHH3MBIIYIO MPOY-
HOCTB) M MOBPEXKAEHHYIO (HECTIOCOOHYIO BOCTIPUHMMATh HArpy3Ky).
CkopocTh 00yrIMBaHWs V NPUHAMAIOT MOCTOSIHHOW, Tabiumma 25
[35], 1 3aBUCHMOCTb TJTyOMHBI OOYIJIMBaHMS Z OT BPEMEHHU Harpesa
T,p IPUOOpETAET JTMHEHHBIN XapaKTep: Z=Ty,"v. | TyOnHa TOBpexaEH-
HOM 00JacTH Z B pacCMaTPHBAEMbBIii MOMEHT BPEMEHH 7., COCTABIIS-
eT: z=T,v+25, THe 25 — TonmmuHa cos HeoOyTIuBIIEHCs «HEpabo-
TOCHOCOOHOW IpeBecHHbI, MM (puc. 14).

Tabmuma 25
CkopocTh 00yTIIMBaHUS JPEBECUHBI TIPH BIIAXKHOCTH He Ooree 9 %
Haumensimii pasmep CxopocTb 00yriIMBaHus APEBECHHBI V, MM/MHH
CEUEHMS, MM KieéHas HeNbHAas
120 MM u Gotee 0,6 0,8
meHee 120 Mm 0,7 1,0

st OLIeHKU IPOYHOCTU IPEBECUHBI B ACPEBSIHHBIX KOHCTPYK-
[USAX UCTIONB3YIOT pacdEéTHBIE conpoTuBieHus Ry Pacu€rarie 3Have-
HUSI TIPUHUMAIOT B 3aBUCHUMOCTH OT HANpPSIKEHHOTO COCTOSIHUS U
COPTHOCTH JIpeBeCHHEI, Tabmuia 26 [23].
Tabmuma 26
PacuérHble COIPOTUBIIEHMSI JPEBECUHBI IIPU OLIEHKE OTHECTOMKOCTU

Pacuérnble conpoTuBieHus
HamnpspkéHroe cocTosiHre O6o3HaueHne | A5 cCOpTOB ApeBecunsl, MIla
1 2 3
N3ru6 Riw 29 26 18
CiKaTHe BIOJIb BOJIOKOH Rt 26 23 16
PacrspkeHune BIOJIb BOJIOKOH Rit 20 15 -
Pactsoxenne monepék BOJIOKOH Ry 1,1 1,1 -
CxasbIBaHHE LETBLHON Rigs 3,7 3,2 2,9
BJIOJIb BOJIOKOH KJIEEHOM Rig 1,3 1,2 1,1

Pacuérabie conmpoTuBIeHUS pabOTOCITIOCOOHOM YacTH CEUCHUS
MPUHUMAIOTCS OJWHAKOBBIMH TIO0 BCEeW ¢€ IUIOMAAd W PaBHBIMU
CPEeIHUM 3HAYCHUSM COOTBETCTBYIONIUX MPOYHOCTHBIX XapaKTepHU-
cruk npu temmneparype 80 °C.

Hanpsokenus B ceyenun 6, MIla, B 3a7aHHbIC MOMEHTBI Bpe-
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menwu (15, 30, 45 mun) onpexnenstot mo ¢opmynam [23, 28], HO ¢ Hc-
MOJIb30BAHUEM TE€OMETPUUYCCKHX XapaKTePUCTUK pabOTOCIIOCOOHOM
yactu cedeHus. [1o HalileHHBIM 3HAYEHUSIM CTPOMTCS rpaduk pocra
HanpsbKeHUi Bo BpeMmeHu HarpeBa o(t). [Ipemenom oraecroiikoctu
JEPEBSHHON KOHCTPYKIIUM SIBJISICTCS BpEMs, MPH KOTOPOM KaKoe-
00 HampsDKEHHME JOCTUTHET COOTBETCTBYIOIIETO PacyéTHOrO Co-
MIPOTUBJICHUSL.

8.2 OruecToiKoCTh METANIUYECKUX KOHCTPYKIU T

Cranp U aJFOMUHUEBBIEC CIUIABbl OTHOCSITCSI K HETOPOYUM Ma-
TE€pUalaM, U KOHCTPYKLMSIM Ha UX OCHOBE, BBIIIOJIHEHHBIM IOJIHO-
CTBIO U3 HETOPIOUMX MAaTEPUAIOB, MPUCBAMBACTCS KIACC MOXKAPHOU
ommacHoctr KO 6e3 ucnpITanuii.

OnHako MeTalNIMYecKue KOHCTPYKIUHU IpPH OTCYTCTBUM CIIe-
LHMAJIBHOM 3alIUThl HEJNb3s NpU3HATh OorHecTorkumu. IIpenen orxe-
CTOMKOCTH HE3aIIUIIEHHBIX CTAJIbHBIX KOHCTPYKLHUI COCTaBIISIET
R6...R25, B cpeqnem — R15; xoHCTpYKIMiA U3 alFOMUHUEBBIX CILIA-
BoB — He Oonee R6. Hezammuménapie cTaqbHBIE KOJOHHBI MOXKHO
[IPUMEHSATh B 3IaHMSIX HE Bbllle IV CTEneHn OrHECTOMKOCTH, HE3a-
IUIIEHHBIE OaTKU U PepMbl — B TIOKPBITHSIX OAHOATAXKHBIX 3/IaHUSIX
He Bblle [I cTeneHy OrHeCTOMKOCTH WK B MEPEKPHITUSIX 30aHUI HE
Bhiie IV crenenu oruectorikocTu (Tabmuia 20, a1 KOHCTPYKIUH ¢
npejienom oruecroiikoct R15).

Hwuzkast orHECTONKOCTh METANTUYECKUX KOHCTPYKIIHHA OOBsC-
HSETCS UX OOJIBIION TeMIIepaTypOIpOBOIHOCTBIO a=A/cp, 00yCIIOB-
JICHHOW BBICOKOW TEIUIONPOBOJHOCTHIO METalula A U MaJOi yJelb-
HOH TEIIOEMKOCTBIO C.

[Ipu nmelicTBMM UCTOYHMKA TeIIa Jake Ha HEOOJNBIION yda-
CTOK TOBEPXHOCTH METAJUTMYECCKOW KOHCTPYKIIHUA TPOUCXOIUT IO-
CTaTOYHO OBICTPBIN MPOrpeB Bcero e€ o0bEMa. Bricokas Termionpo-
BOJHOCTbh METajlJIa MPAKTUYECKHU HE BBI3BIBAET TEMIIEPATYpPHOTO rpa-
JUEHTA HU TI0 CEUCHUIO, HY TI0 JUTMHE 3JIEMEHTOB. 3a/iepikKKa Mmporpe-
Ba, OOYCIIOBJICHHAsI TEIUIOBOW WMHEPIMEH MeTaylja, HaOJIIoIaeTcs B
TEUEHUE JINIIb HECKOJIbKUX MUHYT.

BcneacTBue HEBBICOKOM IUIOTHOCTH amoMuHHMs (B 3 pasa
MEHbIIIE, YeM Y CTalli) ¥ 0oJiee MHTEHCHBHOTO CHIDKEHHUS €0 MeXa-
HUYECKUX CBOMCTB MPHU HArpeBe OrHECTONKOCTh KOHCTPYKIMM U3
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AIFOMUHHEBBIX CIUIABOB OKa3blBaeTcs B 2-3 pa3a MEHbIIE, YEM aHa-
JIOTUYHBIX CTAJIbHBIX.

Hecymue meramnuueckue KOHCTPYKLUUH YTPAauWBAaKOT OTHe-
CTOMKOCTB BCJIEICTBUE HarpeBa /10 KPUTHYECKOH TeMIepaTypsl, IpU
KOTOpOM IpenieNn TeKy4eCTH CTaJl CHHXKAaeTcs O BEIMYMHBI HaIps-
KEHUH OT BHemHeW Harpy3ku. C TOYKH 3pEHHS OTHECTOWKOCTH
ONAaCHbIM MECTOM B METAJUIMYECKOW KOHCTPYKLHMH SIBJISIFOTCSI CBap-
HbI€ IIBBI, TOCKOJIBKY IIPU HAarpeBe OHM pa3pylIaroTcs, Kak MPaBUIIO,
paHbLIE, YEM OCHOBHBIE 3JIEMEHTHI.

IIpu oueHke OrHEeCTOMKOCTH METAINIMYECKOTO KapKaca 3/1aHus
Ba)KHO YYHTHIBATh COBMECTHYIO paboOTy KOHCTpyKuui. Mcuepmanue
OTHECTOMKOCTH CBSI3€BBIX 3JEMEHTOB MOXKET INPHUBECTH K IMOTepe
YCTOWYHMBOCTH Oayok, epM HIIM Jaxe BCEro Kapkaca; oOpyIieHHe
NpoJiéTa C OJAHOW CTOPOHBI KOJIOHHBI MOXXET BbI3BATh €€ BHELCH-
TPEHHOE HarpyXeHWe, CHWXKAIoLee OrHecToMkocTs. IIpocTpaH-
CTBEHHBIE METAJUIMYECKHUE KOHCTPYKIIMU OKa3bIBAIOTCsI OoJjiee OrHe-
CTOMKHMHU, YeM IUIOCKOCTHbIE. VcuepnaHue OrHeCTOMKOCTH OJHOIO
U3 DJIEMEHTOB CTAaTHMYECKHU OMPEACIMMON ()epMbI IPUBOIUT K €€ 00-
PYLICHHIO, & B CTATUYECKU HEONPEIEIUMON CTPYKTYPHON KOHCTPYK-
WU — K MepepacupeeICHUI0 YCUIIMH MEXIY OCTalIbHBIMU 3JIEMEH-
tamu. CranpHas He3alMIIEHHAs MeMOpaHa oOecmednBana Tpeert
orHecToikocTd R45, Tak kak mpu HarpeBe B HEil MPOMCXOINIO CHHU-
KEHUE YCUJIMH BCJIEJICTBHE BO3PACTaHUs MPOrUOOB, OJTHAKO aHAJO-
TUYHAs alfOMUHHEBas MeMOpaHa oOpyIIIiIach yxe uepe3 3 MUH IT10-
clie Havasia CTaHAapTHRIX HCTbITaHui [25].

Pacu€THbIi METO/ 1TO3BOJISIET OLIEHUTH MPEIeNl OTHECTOMKOCTH
OTHE3AIUIIEHHBIX U HE3AUIUIIEHHBIX METAJNIMYECKUX KOHCTPYKIIMMI
(M3 cTany WK aTIOMUHUEBBIX CIUIABOB) MO KPUTEPHIO HECYLIEH CIIO-
cobnoctu (R) anemenTos.

TemnepaTtypa HarpeBa MeTauia B K&Kl MOMEHT BPEMEHH T
MPUHUMAETCS] PAaBHOMEPHO paclpeAeiI€HHON MO CEYEHUIO U 00BEMY
aneMeHTa. [Ipenen orHecToMKoOCTH HacTymaeT, KOrAa Mpenes TeKy-
YeCTH MeTalljla CHU3UTCA JI0 BEIMYMHBI HANPSHKEHUH OT JIEHCTBYIO-
el Harpyskd; COOTBETCTBYIOIIAs 3TOMY MOMEHTY TeMIleparypa
HarpeBa Ha3bIBAETCS KPUMUUECKOLL.

N3meHeHne npezena TEKy4ecTH METajlla ¢ pOCTOM TeMmIepa-
Typbl HarpeBa BBIpakaeTcs Oe3pasMepHBIM IapaMeTpoM i, Mpen-
CTaBISIOIIMM cO0OW OTHOIIEHHE MpeAeia TeKY4eCTH MeTaia MpH
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HarpeBe K ero 3Ha4€HHIO [IPY HOPMAaJIbHOW TeMIIEpaType: =0y 0o.

CooTBeTcTBYIOIIass TeMIeEparypHas 3aBHCUMOCTH (I KaxK-
JIOW CTa W WM CIIaBa) MOXET OBITh MPEACTaBIIeHA B TPadHICCKOM,
TaOJMYHOM WJIM AHAIWTHYECKOM BuzE. [loCTHKeHHE KPUTHYIECKOM
TEeMIIEpaTypbl HarpeBa MeTajljla COOTBETCTBYET MOMEHTY, KOI'/la Ia-
paMeTp yt CHU3UTCS IO YPOBHSI HArpyXEHHUsI KOHCTPYKIIMH, KOTOPBII
oIlpefenseTcd Kak OTHOLICHHE (DaKTHUECKH IEUCTBYIOIIMX HOP-
MaJbHBIX HAIPSXKEHUH 0 K UX MPeeNbHON BETUYUHE 0p.

Pacuér metannuueckux KOHCTPYKIMM Ha OTHECTOMKOCTH IPO-
BOAUTCS IPU HOPMATUBHBIX CONPOTHBICHUAX Marepuana (s
CTaJIbHBIX KOHCTPYKLHMII B KayecTBE 0y MPHUHUMACTCS HOPMATUBHOE
COIIPOTHBIICHUE CTANU TI0 Mpejieny Tekydectd R,, Ila, [33]) Ha neii-
CTBHE AJIMTEIbHBIX HOPMATUBHBIX HATrPY30K.

Pacuér HaumHaeTcs CO CTaTHMYECKOW 3aJaud, B pe3yibTaTe
peleHus KOTOPO# onpeAenseTcsl ypoOBeHb Harpy KeHUsI 3JIEMEHTOB
(c yuérom HampaBleHHS - pacTshDKeHHE, C)KaTHe WIH H3ruo):
w=N/(A'R)), tne N - pacuéTHble yCHUIIHs, BOCOPUHUMAEMBIC SJIEMEH-
Tom, H; 4 — muiomaas cevenus snemMenTa, M2,

Hanee no 3aBucumoctH y: — t ompenensercss KpUTHYECKas
TeMIlepaTypa HarpeBa Meraiia ler, 3aTeM peleHneM TerIoTeXHUYe-
CKOM 3aJ1auu HaxoIsT BpeMs [l mporpesBa MeTajuia 10 KpUTHYECKON
TEMIIepaTypsl; 3TO BpeMs W OyAeT NpeAeioM OrHeCTOHKOCTH pac-
CUUTBIBAEMON KOHCTPYKLIMHM 110 IpU3HaKy R.

B cuny npennockiikd 0 paBHOMEPHOCTH paciipee/ieHus] TeM-
nepaTypbl 10 00bEMY 3JIEMEHTa AOIMYCTH 3aMEHHUTH 3a7ady MporpeBa
CEYeHHs TPON3BOJILHON KOH(PUTYpaIluH 3a/1adeil HarpeBa HEOTpaHH-
YEHHOW IJIACTUHBI, OJHA MOBEPXHOCTh KOTOPOM MMEET UICATBHYIO
TEIJION30JIALNI0. DKBUBAJIEHTHOCTh IIPOTPEBA «PEATBHOT0» CEUEHUS
Y WJICaTM3UPOBAHHON IUIACTUHBI JTOCTUTAeTCA HMCIIONb30BaHUEM II0-
HATHUS MPUBEAEHHOMN TOJIIIMHBI METAJIA Ored, KOTOPAS OMPEACIIACTCS
KaK OTHOILLIEHHE IUIOLIaIN CeYeHUsI A K 000rpeBaeMoMy MEPUMETPY
U: 6re=A/U. B cuipaBounbIx nzganusx [23, 28] npencrasiensl ¢pop-
MYJIBI JIJISL OTIPE/ICIICeHUs PUBEIEHHON TOJIMHBI Hauboliee pacipo-
CTpaHEHHBIX THIIOB CEYEHHUH (YTOJIOK, IIBEIIEP, TaBp, ABYTaBD, TPY-
0a 1 ap.), a TakKe KpUBBIC NPOrpeBa CTAJIbHBIX IUIACTUH C pa3iny-
HOW NPUBEAEHHON TOJIIMHON M Pa3IMYHBIMU TUIIAMU OTHE3AIIUTHI.
Ecnu a1t npyUHATOrO TUIA WIK TOJIIIMHBI OIHE3AIUTHOIO IOKPBITHS
rpaduK HE MOCTPOCH, €ro MOXKHO IMOJYYHUTh SKCHEPHUMEHTATBHBIM
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WITH YUCIICHHBIM METO/IOM.
8.3 OrHecToiMKOCTD Kej1e300e TOHHBIX KOHCTPYKIMii

3a >kene300eTOHOM TPaAUIHOHHO MPU3HAIOT TOCTATOYHO BHI-
COKYHK0 OTHECTOMKOCTh. B yCIIOBHSAX CTaHIApPTHBIX HCIBITAHUM Ipe-
JIeJT OTHECTOWKOCTH IUIUT W purenei cocrapiser R45...R90, y xo-
JIOHH Heckonbko Bbime — R90..R150 (1,5...2,5 waca). IloBbiieHue
npeJieia OrHeCTOMKOCTH KeJIe300€TOHHBIX KOHCTPYKIM 110 4...5 4a-
COB TpeOyeT IOMOJIHUTENBHBIX 3aTpaT M, KaK MIPaBUIIO, HELeIeco00-
pasHo. JKene300€TOHHBIM KOHCTPYKIMSIM, BBIMOJHEHHBIM IOJTHO-
CTBIO M3 HETOPIOYMX MAaTepHalIOB, MPUCBAUBACTCS KIACC MOXKAPHON
onacHoctu KO 6e3 ncnbItTanuii.

BcenenctBue MeHbIeH TEMIONMPOBOAHOCTH U 00J€e BHICOKOM
TEPMUYECKON CTOHKOCTH KPYIHOTO 3aroJIHUTENsI MpeAesbl OrHe-
CTOMKOCTH KOHCTPYKIMH U3 TSDKENOTO OeTOHA Ha KapOOHATHOM (U3-
BECTHAKOBOM) 3aIIOJIHUTEJIE OKa3bIBaeTcsa npuMepHo Ha 10 % Beie,
a KOHCTPYKIMH U3 JErKuX OETOHOB (KepamM3UTOOETOH, Iep-
nuTo6eToH u ap.) — Ha 20...30% BbIlIe O CPAaBHEHHUIO C KOHCTPYK-
[UAMU M3 TPAAUIIMOHHOTO TXKEIOro OETOHA HAa CHIIMKATHOM (Tpa-
HUTHOM) 3aII0JIHUTEJIE.

HaunOonee BBICOKOH OrHECTOMKOCTBIO 00Jalal0T KOHCTPYK-
LIMU, apMHUPOBaHHbIE OOBIYHON CTEPKHEBOW ropsdyeKaTaHoil apmary-
poii (A400). Tepmudeckn ¥ MEXaHUYECKH YNPOYHEHHBIE CTAIH TPHU
HarpeBe CHIXAIOT CBOM IIOBBIIICHHbIE IPOYHOCTHBIE CBOMCTBa
ObIcTpee, YeM OObIYHBIE CTAIH. JTO OOBSICHIETCS TEM, YTO YIPOUYHe-
HUE BBI3BIBAET HEKOTOPOE M3MEHEHHE CTPYKTYPhl KPUCTAJUINIECKOM
PEETKH CTali, a TOBBILICHWE MHTEHCUBHOCTH TEIUIOBBIX KoJeOa-
HUI aTOMOB TIPW HArpeBe NMPHUBOJHMT KPUCTAJUIMYECKYIO PEHIETKY B
0OBIYHOE COCTOSIHHE.

IMpumenenne apmatypel kimacca A400 (A-Ill) yBenuuuBaer
npeaen orxectoiikoctu Ha 10 %, a xmacca A1000, Bcex kiaccoB
MPOBOJIOYHOM M KaHaTHOH apmatypsl (B500, B1200...B1500, K1400,
K1500) — camxaer ma 10...20% (MapkupoBKa apMaTypHOW CTajiu B
[36]). duisa Bcex BUIOB OETOHA HE MPEACTABIAET 0CO0O0M OMACHOCTH
Harpes 110 Temnepatypst 350 °C.

[Tocne HarpeBa apmatypsl knaccoB A240, A300, A400, A500
1o 600 °C, kimaccoB A540, A600, A800, A1000 no 400 °C, xiaccos
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B500, B1200...B1500, K1400, K1500 no 300 °C u nocnemymoero
OXJIQXKICHUS [IPOYHOCTHBIE CBOMCTBA apMaTyphl BOCCTaHABIMBAIOTCS
MPAaKTUYECKHU MTOTHOCTBIO.

MexaHn3M pa3pymieHus] N3rudaeMbIX >KeIe300€TOHHBIX dIie-
MEHTOB (TLTUT, OallOK, pureield W T.A.) IpU HarpeBe MPOUCXOIUT B
OONBLIMHCTBE CIy4yaeB B pe3ysibTaTe OOpa3oBaHUs IUIACTHYECKOTO
LIapHHUpa B ONIACHOM HOPMAaJIbHOM CEUYEHUH H3-3a CHIDKEHUS Ipefe-
J1a TeKYy4eCTH MPOAOJILHON pacTSHYTOWH apMaTypsl 10 BEJIMYHUHBI pa-
00YMX HANPSHKCHUN, CO3/]aBACMbIX BHEIITHEH HATPY3KOM.

Temnepatypa HarpeBa pabodeil apMaTypsl, IIpH KOTOPOil OHa
MEPEXOANUT B CTAIMIO TEKYYECTH, HA3BIBACTCS KPUMUYECKOU, 3Ta
TeMIepaTypa He OCTAETCs MOCTOSHHOW M 3aBUCHUT OT THIIA TPUMEHSI-
€MOH apMaTypsl U YPOBHS €€ Harpy>KEHUsL.

BricTpoe gocTwkeHue pacTIHYTOW apMaTypod KPUTHUECKOM
TEeMIepaTypsl HarpeBa OOBSICHACTCS TEM, YTO PACTSIHYyTas 30Ha ce-
YeHHsI U3rH0aeMBbIX AJIEMEHTOB pacrojaracTcs BHU3Y (3a UCKIIOYE-
HUEM OIOPHBIX CEUSHHH HEepa3pe3HbIX 0aJoK W IUIMT) W Haumboee
CIWJIBHO TIO/IBEp)KEHa BO3ACWCTBHIO TEIUIOBOTO IMOTOKA, B TO BpeMs
KaK HaxoJsmasicst B Hell pabodasi apMaTypa 3alluileHa OT Harpena
JUIIb TOHKUM cjoeM OeroHa. J{Jsl TOBBILIEHHS! OTHECTOMKOCTH pe-
KOMEHIYEeTCsl YBEIMYMBATh TOJIMHY 3aLIUTHOIO cJI0sl OeToHa, a ap-
MaTypy pa3MeniaTh 110 BBICOTE B J[Ba psfa.

B Gankax mpsMOYyrojibHOTO M TaBPOBOT'O CEYEHUS, a TAKXKe B
OTIOPHBIX CEUEHHSX Hepa3pe3HbIX OalloK M IUIUT c)KaTas 30Ha IOJ-
BEpraeTcss MHTEHCUBHOMY HarpeBy, YTO MPUBOIMUT K Iepepacipese-
JICHUIO HaNPsDKEHUH HA MEHEe HarpeTble Y4acTKu OeTOHa, CoKpalle-
HUIO IIJICYa BHy’TpeHHeﬁ napel CUJI U, KaK CJICACTBUC, CHUKCHHUIO HE-
cymiell crmocoOHOCTH ceueHHs. PaspyieHne B 3TOM ciydae Mpouc-
XOAMT M3-3a CHIDKEHHS HECyIed CIOCOOHOCTHM HOPMAaJbHOTO ceue-
HUS 10 BEJIMYMHBI MOMEHTA OT JAEHCTBYIOIIEN Harpy3KHu.

J7isi TOHKOCTEHHBIX KeJe300€TOHHBIX 3JIEMEHTOB (MHOTOIY-
CTOTHbBIC U PEOPUCTBIC MAHEIH, PUrelH U OaNKH MpH MIMPHUHE cede-
Hus 160 MM 1 MeHee) ¢ HeIOCTaTOYHBIM MOTIEPEYHBIM apMUPOBAHU-
eM (WJIH TIPH €r0 OTCYTCTBHH) XapaKTEpPHO pas3pyIlIeHHe MO HaKIIOH-
HOMY CEUEHHIO, KOTOPOE MPOUCXOIUT BHE3AMHO U IOpa3fo paHbIIe,
YeM HCYepIIaHue HeCyled criocoOOHOCTH HOPMAIBHBIX ceueHUH. J{s
paspyIIeHHs 10 HAaKJIOHHOMY CEUCHHIO XapaKTepHO HeOOIbIIoe pac-
KpBITHE HAKJIOHHBIX TPELINH U HE3HAUYUTEbHBIN MPOTUO 3JIeMEHTa.
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J71s1 KOJIOHH XapaKTepeH HarpeB ¢ YETHIPEX CTOPOH, IPH 3TOM
nepudepuiiHple CIOW HAarpeBalOTCsl 3HAYUTENBHO CHIIBHEE, YeM
BHYTpPEHHUE, U TEMIEPAaTypHBIN Nepenaj Mo CEYSHUIO MOXKET JA0CTH-
rats 800...900 °C. B npomuecce Harpea NpOMCXOIUT Mepepacipe/ie-
JICHWE HAIPsDKEHUH ¢ Oosee HarpeThiX CIOEB Ha MEHEE HarpeTsle,
HMMEIOIME MEHBIIYI0 1e(OpPMATUBHOCTD; HAPY)KHBIE CIIOM OCTOHA U
pabouas apMaTypa HOCTEIICHHO MEPECTaloT Y9acTBOBATh B BOCHPHSI-
THU Harpy3KH.

Konounsl, cxatble co ciydallHbIM 3KCLIIEHTPUCUTETOM, MOTYT
paspylaTbcs Ipy HarpeBe Kak BCIEICTBHE HCUEPHAHUS NPOYHOCTH
HOPMAaJIbHOTO Ce4yeHHs (IPH IOCTHKEHUM IPENeNIbHON CHKUMaeMo-
CTH B IIGHTPaJbHOM HalMEHEe HarpeToM y4acTke OeToHa), Tak U
BCIIE/ICTBHE TOTepu o0mIeil ycroitunBoctr. [lepBriii cirydai xapak-
TepeH Ul MACCHBHBIX M CUJIBHO HArpy’KeHHBIX KOJIOHH, @ BTOPOH —
st Ooree THOKUX W cllaboHarpykeHHbIX. [IpofgonbpHas apMaTypa B
KOJIOHHE, Harpy>K€HHOH CO CIIyYailHBIM 3KCLEHTPHCUTETOM, ClIabo
BIMSIET Ha OTHECTOMKOCTh, TaK KakK €€ HarpeB MPUBOIUT K Iepepac-
TIpeNIeJICHNI0 YCUIIUI C apMaTypbl Ha BHYTPEHHHE CJIou OEeTOHa; Or-
HECTOMKOCTh TaKMX KOJIOHH MOXET OBbITh IOBBIIIIEHA B OCHOBHOM 32
Cu€T yBEITMUEHHSI Pa3MEPOB CEUCHUSI.

C yBenMyeHHEM 3KCLEHTPHCUTETA CKUMAIOLIETr0 YCHUIIHS Or-
HECTOWKOCTh KOJIOHH CHIKAEeTCs, TIOCKOJIbBKY BO3pacTaeT pojib pac-
TSHYTOW apMaTyphl, 3alIMIIEHHON OT MPOrpeBa, Kak ¥ B H3THOAEMBIX
3JIEMEHTAX, JIUIIb TOHKUM cioeM OeToHa. OTHECTOMKOCTh TaKUX KO-
JIOHH MOXeET OBbITh IOBBILIICHA YBEJIMUYCHHE PasMEpPOB CEUYEHUsS U
TOJIIIMHBI 3aIIATHOTO CJIOS PACTSIHYTOW apMaTypHlI.

IloBBIIIEHNE TIPOIIEHTa ApMHUPOBAHUS MPH YMEHBIICHUN pa3-
MEpPOB CEUCHHS B 00OMX CIIydasix MPUBOAMT K CHIKEHHUIO OTHECTOM-
KOCTH, TTOCKOJIbKY O€TOH TIpY 3TOM 3aMEHSETCs] MeHee HaJEXHOH (B
OTHOIIIEHUU OTHECTOWKOCTH) apMarypoi. KocBeHHOe ke apMupoBa-
HHUE B BUJE CETOK WJIM CIHpaJieil MOBBIIIAET CONPOTUBICHUE OETOHA

CKaTHIO 32 CYET OrpPaHUYEHUS MONEPEUYHBIX PaCcTATMBAIOLINX Jie-
(dbopmanuii, 0JJHaAKO MMOTEPEYHBIE CTEPIKHU CETOK CITOCOOCTBYIOT 0O-
Jiee MHTEHCUBHOMY NIPOTPEBY CEUYEHHs1, 00pa3ys TEIUIOBbIE MOCTHKH.

OrHecTOMKOCTh KENEe300€TOHHBIX CTEH MOXET OBITh UCUep-
[IaHa Kak BCJIEACTBUE IPOrpeBa HEOOOIrpeBaeMoN IOBEPXHOCTU M0
HezomycTuMoil Temmeparypsl (I), Tak ¥ B pe3ynabrare pa3pylIeHHs
(R) mo apmatype wimu OETOHY HOPMAJIBHOTO CEYCHHMS, M HAKJIOH-
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HOTO ceueHus (Bo3ie onop). [Ipu HarpeBe cTeH OOIBIIONH THOKOCTH (
IIPH OTHOIIEHHH pacu€THOM IMHEI K TojmuHe lo/h>16) mpoucxomur
HeoOpaTHMOe pa3BUTHE MPOruda B CTOPOHY 000rpeBacMol MOBEpPX-
HoctH; npu Manoit rnokoctu (lo/h<16) crena BHauane aedopmupy-
eTcs ¢ MPOrudoM B CTOPOHY 00OrpeBacMOi IOBEPXHOCTH, @ 3aTEM,
KOTI[a MIacTHYecKue neopMaliy HarpeToro 6eToHa noJ| Harpy3Kon
MPEBBICAT €ro TeMIepaTypHOE pacUIMpeHHe, CTeHa HAYMHAeT [e-
(dbopmupoBaThCst 00PaTHOM HAIPABICHUH.

[Ipu HarpeBe cTeHBI C ABYX CTOPOH MpeAes OTHECTOHKOCTH He
OyZeT MEeHBbIIIe, YeM IMPH OJHOCTOPOHHEM 00OTpeBe, HO B peabHOMN
MIPAKTUKE IBYXCTOPOHHUH 000IPEB BCTPEUACTCS OYCHB PEAKO.

IIpu oLleHKE OrHECTOMKOCTH OTIEIbHBIX KOHCTPYKLIHN CIIENy-
€T NPUHUMATh BO BHUMAaHHE HAarpy3Kd M BO3ACHCTBHS, BO3HUKAIO-
M€ B PEAIbHBIX YCJIOBUSAX BCJIEICTBHE COBMECTHOH pabOTHI 3THX
KOHCTPYKLMI B COCTABE HECYILIEH CUCTEMBI 3aHUsl.

CrecHéHHble aedopMalyd TEMIEPaTYpPHOTO PACIIUPEHHS
KOHCTPYKLUHUH NPUBOISAT K BOZHUKHOBEHHIO AOIOJIHUTEIBHOIO IMpO-
JOJIBHOTO CKUMAIOLIETO YCHIIUS — pacrnopa. B konoHue ycumnus pac-
Mopa CKJIQIBIBAIOTCS C YCWIIUSAMH OT paboveld Harpy3Kd U MOTYT BbI-
3BaTh MPEKIACBPEMEHHYIO TIOTEPIO YCTOHYHUBOCTH.

U3-3a nmporu®oB 37€MEHTOB MEPEKPBITHS, BOZHUKAIOIIUX MPH
HarpeBe, 4acTh HArpy3kd MOJKET IMepelaThbcsi Ha TEeperopojKd, He
paccunTaHHBIE HA BOCIPUATHE HArPY30K, YTO MPUBEAET K UX MPEXK-
J€BPEMEHHOMY Pa3pyLICHUIO.

Kak ormeuanoch paHee, MOBBIILIEHHOE Biarocojepxanue Oe-
TOHOB C TUIOTHOW CTPYKTYpOW NPW MHTEHCHBHOM POCTE TeMIlepaTy-
PBI ¥ BEICOKOM YPOBHE CHJIOBOTO HATPYKEHHsI MOXET CTaTh MPHUYH-
HOM MX B3PBIBOOOPA3HOTrO (XPYIKOIo) pa3pyLIeHuUs.

B3peiBooOpazHoe pazpyiieHne OeToHa OOBIYHO HAYMHAETCS
yxe depe3 5...20 MHHYT OTHEBOTO BO3JCUCTBUS, COIPOBOXKIACTCS
XapaKTePHBIMH 3BYKOBBIMU 3 dexTamMu (JIETKUMH XJIOTIKAMH, Tpec-
KOM DPa3JIMYHOW MHTEHCHBHOCTH WJIM «B3PBIBOM») U BBIPaXaeTcs B
BUJIC MTOCIOWHOTO, MEPHOJINIECKOTO OTKOJIAa KYCKOB OETOHA TOJIIIH-
Ho#t 1...50 MM Ha mromamy ot 1 cM? 10 1 M? ¢ BOBMOKHBIM pasné-
TOM OCKOJIKOB BECOM [0 HECKOJBKHX KHJIOTpaMM Ha PacCTOSHUE
10...20 M OT KOHCTPYKIIUH.

OTO HEraTHUBHOE SIBJICHUE IIPUBOIUT K YMEHBLICHUIO pabo4ero
CEUCHHS, CHIDKEHHIO TOJIIMHBI 3alIUTHOTO CJI0S paboueii apMaTyphl
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1 OBICTPOMY HACTYIICHHIO IIpefesia OFHECTOMKOCTH KOHCTPYKLUH
o Hecymei cnocobnoctr (R) mmum nenoctaoctu (E). CymecTBeHHOE
CHIDKEHHE OTHECTOMKOCTH KOHCTPYKIHH BCJIEICTBHE B3pPBIBOOOpA3-
HOTO pa3pylIeHus: 0eTOHA CTAHOBUTCA 0COOEHHO OMACHBIM, €CITH OHO
3apaHee He IPeIoaraaoch.

B3priBooOpasHoe paspyiienne OeToHa OOYCIOBICHO THAPO-
JUHAMHUYECKUM CONPOTUBIIEHHMEM CTPYKTYphl O€TOHa (MIbTpaLuH
napa. [Tocne Hagana HarpeBa 6eTOHa HAUMHAETCS UCIIAPEHUE BJIATH B
€ro MOBEPXHOCTHOM CIIO€; HEKOTOpasi €€ 4acTh BBEIXOJUT HApyXKy, a
OCTaJlbHasl BJlara KOHJCHCUPYETCS B MEHEE MPOTPETHIX BHYTPEHHHUX
ciosix. Uepes HEKOTOpoe BpeMsi 00pa3yIOTCsl 30HBI CYXOTr0 M BJIaro-
HACBIIIEHHOTO OeTOHA, pa3/ieiéHHbIe 30HOW HcnapeHus Biarn. Ecnn
MapoNPOHUIIAEMOCTh OETOHA HEBEJIHMKa, TO HCHapsIoIeicsl Boje
TPYAHO TMPOHUKHYTH KaK HAPYXKY (4epe3 CyXOH CIIOi), TaK U BIIyOb
(uepe3 BIArOHACBHIICHHBIH CIIOW); 3TO NPUBOAUT K IOBBILICHUIO
nasneHus 3oHe ucmapeHus. C mepemenieHneM (poHTa HCHapeHHS
BIUIyOb CEYeHUs THAPOJUHAMHYECKOE COMPOTHBIICHHE OeTOHa (HHITh-
Tpauuu napa Bo3pactaeT. Korma BHyTpeHHHE HAnpsDKEHHUS] B 30HE
WCTIAPEHHUs TIPEBBICIT COMPOTHUBIICHHE OETOHA Pa3psDKEHHI0, 3HAYM-
TENBHO CHH3MBIIEECS MPH HarpeBe, MPOUCXOANUT pe3Kuil oTkos Oe-
TOHA NPHUMEPHO HAa TOJIUMHY BBICYLIEHHOTO cios. JlampHeimmii
IIpOrpeB CCYCHUA NMPUBOAUT K HOBBIM OTKOJIAM.

HeoOxomumo oOpamiaTh BHUMaHHE Ha OMAaCHOCTh B3PHIBOOO-
pasHOro paspylleHHss OeTOHa B KOHCTPYKLMAX HIDKHHX JTaXed H
MOBAJIOB MHOTO3TAXKHBIX 3/IaHHUH, B IOA3EMHBIX COOPYXEHHUSX, a
Tak)Ke€ B TNEPUOJ BO3BEJEHHUS 3JaHUN. XPYIKOE pa3pylI€HHE OCo-
O€HHO OITacHO B KOHCTPYKIUAX C HEOOIBIINM MONECPECYHBIM CCUCHU-
€M, BOCIIPHHUMAIOINM 3HAYNTEIIbHBIE HATPY3KH.

B3peiBooOpazHoe paspylieHHe BEpOSTHO IPH BIAXKHOCTH
cBoiie 3,5 % (st TsoKENOro 6eTOHA HA CHMIIMKATHOM 3aIlOJTHHUTENE),
4 % (nna Tsoxénoro OeToHa Ha KapOOHAaTHOM 3amonHuTene), 5 %
(n1s kepamsuToGeToHa). Ilpu motHocTH GeTona menee 1250 kr/m®
B3pPBIBOOOpA3HOE pa3pylIeHne HE MPOUCXOAUT MpPH JFOO0H BIaXKHO-
CTH.

CymecTByomye pacu€THbIe METOAbI OTHECTOHKOCTH KeJe30-
OCTOHHBIX KOHCTPYKIHH [23, 28] 1mO3BOISIIOT OIEHUTH MPEJET OTHE-
CTOMKOCTH KOHCTPYKIIUHN 110 KPUTEPHUSIM:

- "Hecymel crocoonoctu (R) HOpMalbHBIX M HAaKIOHHBIX Ce-
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YCHUM;

- Teron3zonupytomei cnocodnoctd (I) — Tonpko TemIoTEX-
HUYECKUM PacuETOM;

- tenmoctHOCTH (E) — 10 cToiikocTH GeTOHA K B3pHIBOOOPA3HO-
My pa3pyLICHUIO IIPHU Harpese.

Pacuér orHecToHWKOCTH KeJIe300€TOHHBIX KOHCTPYKIMH IO
Hecymielr cnocobnoctr (R) cocTouT M3 nBYX 4dactedl (M COOTBET-
CTBYIOIIETO PEIICHUS ABYX 3a/1a4):

- B /MenIomexHu4eckol Yacmy yCTaHaBJIMBAETCS pacIpeerne-
HUE TeMIlepaTypbl MO0 CEYEHHI0 KOHCTPYKLHUHU B IMPOIIECCE OIHEBOTO
BO3CHCTBHS,

- B CIamuyeckou 4acmu OCYIIECTBISIETCS OLIEHKa CIIOCOOHO-
CTU KOHCTPYKLMH BOCIPUHUMATh JIEHCTBYIOLIYIO Harpy3Ky B YCIO-
BHSIX OTHEBOT'O BO3/ICHUCTBUSI.

9 Orue3amuTa CTPOUTETBLHBIX MATEPHAJIOB M KOHCTPYKIIHii
9.1 O0mIast XapaKTEePUCTHKA CPEICTB OTHEe3aAIUTHI

OnHuM U3 >QQEKTUBHBIX CHOCOOOB CHWXXEHHs ymiepOda ot
Mo’kapa SBJISIETCSI OTHE3aIUTa CTPOUTENIbHBIX KOHCTPYKLHH, olec-
MEYNBAIONIAsl CHIKCHUE TOKAPHOW OMACHOCTH U TOBBIIIEHHE OTHE-
CTOMKOCTH KOHCTPYKLMH W3 TOPIOYMX MaTepHajoB M IOBBIICHHE
OTHECTOMKOCTU KOHCTPYKLHMH M3 HErOpIOYMX MaTepuajioB. Mcmosb-
30BaHME CPE/ICTB OTHE3AIIUTHI MIO3BOJISIET:

— CHU3UTH BEPOSITHOCTh BOBHUKHOBEHUS M10Kapa;

— HCKIIOYHTh BO3MOXKHOCTH PACIPOCTPAHEHUsI MOXapa IIo
KOHCTPYKIIHUSIM;

— ocnabutp BozneiictBue ODIl Ha mioneit m mMarepuaibHBIC
[EHHOCTH;

— pacuIMpUTh BO3MOXKHOCTH NPUMEHEHHS Pa3IMYHBIX apXu-
TEKTYPHBIX ¥ IPOEKTHO-KOHCTPYKTOPCKHUX PEILICHUN 3AaHUM.

OrHe3amuTe MOIBEPraroTcss KAMEHHbBIE, OETOHHBIC H KEle30-
OETOHHBIE, METATMUECKIE KOHCTPYKIIUH, KOHCTPYKIIUH U3 JIepeBa U
IJIACTMACC, BO3IYXOBOJBI, 3JEKTpHUUECKHE Kabeianm u KabelbHbIe
MPOXOJIKH, TKAHU U HAITOJIbHBIE KOBPOBBIE MOKPBITHSI.

BocrmiameHeHnio TBEPABIX TOPIOYMX MaTepUalioB Ipellie-
CTBYET CTaigusi TEPMHUECKOTO PpAa3JIOKEHHUS, COIMPOBOXKAAIOMIASCS
BBIJICJICHUEM Ta3000pa3HbIX MPOAYKTOB. POJb OTHE3aLIUTHI B 3TOM
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ClIydae CBOJMTCS K CO3JAHHIO HA IOBEPXHOCTH TOPIOYETO MaTepraia
TETUION30JIUPYIOMIETO CIIOS, TPEIMATCTBYIONIETO HArpeBy MaTepuaia
W CHWXKAIOUIETO CKOPOCTb BBIACTICHHS Ta3000pa3HbIX MNPOIYKTOB.
Orne3amuTa KOHCTPYKLIMH W3 HETOPIOYMX MaTEpUaIOB WM KOH-
CTPYKIIHH, COAep KalIinX B CBOEM COCTaBe HEOOIBIIOE KOJIMIECTBO
TOPIOYNX KOMIIOHEHTOB, MpeIHa3Ha4deHa IS TOBBIIIEHUsS (hakTrude-
CKMX IpEeAeOB OTHECTOWKOCTH JI0 TPeOYeMBbIX 3HAUEHHH U OTpaHu-
YEeHMsI IIPEJIENOB PaCIpOCTPAHEHHSI OTHS IO HUM.

Bri6op onTuManibHOrO Ccriocoba OrHE3alIUTHl ¢ YY4ETOM MHO-
roo0pa3usi CpeJCTB OTHE3AIUTHl OKA3bIBAECTCS HE MPOCTOH 3amadei.
[Ipu eé€ pemernn HEOOXOAUMO YIUTHIBATD:

- BENMYUHY TpeOyeMbIX NpeiesOoB OTHECTOMKOCTH W KIIacc
M0KapHON OMACHOCTH MPUMEHAEMBIX KOHCTPYKIIUIA;

- M0’KapHO-TEXHUYECKHUE XapaKTEPUCTUKN MaTepHUaJIOB;

- BHUJ KOHCTPYKUHMH U MX OPHEHTAIMIO B IIPOCTpAHCTBE (He-
CyIINE KOJIOHHBI, OaJIKu, CTOWKH, PUTEIIN, CBS3H);

- YCIOBHSA SKCIUTyaTallid OTHE3AIUTHI (BHYTPH MOMEIICHHH
WJIM Ha OTKPBITOM BO3JyX€, TEMIEpaTypa, BIaKHOCTD);

- OTPaHWYECHUH IO BECY OTHE3AIIUTHI (HallpUMeEp, B BHICOTHBIX
3/TaHHSX);

- TEXHOJIOTHIO MIPOBEJICHHS OTHE3alIUTHBIX PadoT;

- COBMECTUMOCTb CpE/ICTBAa OTHE3AIIUTHl C MaTepHajIoM KOH-
CTPYKITUY;

- arpecCUBHOCTH OKPYXKAIOMIEH CPEJIbl 0 OTHOMIEHHUIO K OTHE-
3alIUTHOMY COCTaBY;

- 3CTETHUUYECKHUE TPeOOBaHMUs, IPEIbIBISIEMbIE K KOHCTPYKIINY;

- TEXHUKO-?KOHOMHYECKHE TTOKA3aTEINH.

CriocoOBl  OrHE3aIUThl CTPOUTEIBHBIX KOHCTPYKLHMH Mpea-
cTaBlieHbl B Tabmuie 27. DPPeKTUBHON ABISIETCS KOMOMHUPOBAHHAS
OTHE3aIHTa, COUeTAONIas MPEUMYIIECTBA Pa3IMUIHBIX CIIOCOOOB.

JeticTBre 0000 crmocoba OrHe3anuThl OCHOBAHO Ha 3aMe/-
JICHUM TIPOTpeBa Marepuala 3a CUET CO3JaHUsl MPEMSATCTBUM MOCTY-
MaromeMy TEeIUIoBoMy MOoToKy. Kak mpaBuiio, HeoOXomumblit addekt
JIOCTUTAETCS YCTAHOBKOW MEX/1y HCTOUHHUKOM OTHSI M TOBEPXHOCTBIO
KOHCTPYKITMM CJIOSl MaTepuana C Malloil TeMIepaTyporpoBOIHO-
cThi0. JlelicTBHE TSHKENBIX OTHE3AIUTHBIX MaTeprajoB (Kupmud, oe-
TOH) OCHOBBIBACTCS Ha 3HAYUTENBHOM OOBEMHOM TEIIOEMKOCTH
(c'p), n€rkux (TUICOKapTOH, MUHEPAIOBATHBIC TUINTHI) — HA MaJlon
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TEIIONPOBOAHOCTH. KpoMe TOTro OTHe3almiTHRIE MaTepruatbl Ha MU-
HEPATBHBIX BSDKYIMIUX (THUICOBBIX, TOPTIAHAIEMEHTHBIX U Jp.) CIIO-
COOCTBYIOT 3aMEAJICHHIO MPOTpeBa 3a CUET MOTJIOLICHUs TeIula Ha
UCTIapeHHE COMIEPIKAILCICS B UX COCTABE BOMBI.

Tabmuma 27
CriocoObI OTHE3AIUTHI CTPOUTEIBHBIX KOHCTPYKITHA
Bun [IpumeHeHue Orue3ammThl 11
OTHE3aIUTHI Pa3IHYHBIX BUJOB KOHCTPYKIUHA
OeTOHHBIC | U3 MeTaI- |JCpeBsiH- |IETKHe
U Kee30- | KMpIHM4a |4YeCKue HBIE orpax-
OeTOHHBIE JCHUS
KoncTpyKTHBHBIE METOABI:
00eTOHNPOBaHKE + - + - -
oOKIaka 3 + + B 3
KHPIIHYOM
OIITYKAaTypHBaHUE + + + + -
KPYIHOpPa3MepHbIe
oléinuogm b B * * * *
OTHE3aIUTHBIE
9IIEMEHTBI B B * * *
yBeIUYEHUE
CedeHHH + + + + +
JJIEMEHTOB
Tenio3alMTHBIE YKPAHBI U3 00JIETYéHHBIX COCTABOB:
TOKPBITUA + + + + +
BCITyYHBAIOIIHECS + + + + +
KPACKH
XuMHYecKHe CII0Co0bl OTHEe3ALUTHI:
IPOIHUTKA
aIETI/IHI/IpeHaMI/I - - - * *
BBE/ICHHE
MHHEPabHBIX - - - + +
HanoJHUTENEH

[Ipenmy1ecTBO ocHe3awumublx NOKpuiMul COCTOUT B BO3-
MO>KHOCTH OBICTPOrO MEXaHW3WPOBAHHOTO HAHECEHHs Ha 3alluinac-
MYIO IIOBEPXHOCTH, HO HAHECEHMIO COCTaBa IPEIIIEeCTBYET TILa-
TenbHasi 00pabOTKa MOBEPXHOCTU: OYMCTKA OT paHee HaHECEHHBIX
MOKPBITUI U PKaBUMHBI, 00€3KUpPUBaHUE W OrpyHTOBKa. Kpome To-
IO, OTHE3aILUTHbIC IOKPBITHUA, KaK MPaBUJIO, COXPAHSIIOT CBOIO (-
(eKTUBHOCTb B T€UECHUE JIUIIIb OTPAHUYEHHOI'O CPOKa 3KCILTyaTalluu
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(24 rona), a 3HAYUT, HEPUOANIECKH HY)KAAIOTCS B BOCCTAHOBICHUN
WJTU TIPOBEJICHUH TIOBTOPHOU 00pabOTKH.

Cornacuo TITIP-12 [26] mpoBepka kadecTBa OTHE3ANUTHOM
00paboTKH (MPONMUTKH) MPU OTCYTCTBHU B MHCTPYKIIMU CPOKOB TIe-
PHOAMYHOCTH MIPOBOJUTCS HE peke 2 pa3 B Iof, 0 YEM JOJKEH OBITH
COCTaBJICH COOTBETCTBYIOLIMH aKT C yKa3aHHEM [aThl NMPOIUTKH U
cpoka e€ neHCTBUSI.

TpaauuuoHHBIE OTHE3AIIUTHBIE 00IUYOGKU U3 Kupnuua, Oe-
MOHA U YEeMEHMHO-NECYAHOU WMYKamypKu — OTHOCSITCS K TSDKENBIM
U CYILECTBEHHO YBEIMYHMBAIOT Maccy KOHCTpykuuu. Ho ob6eronupo-
BaHUEC W OOKJIaJKa KHPIHYOM SIBISIETCS HauOosee Hal&KHBIMH H
JIOJITOBEYHBIMH CIIOCO0aMH; 3TH OOJHMIIOBKU HE OOSITCS CHIPOCTH U
aTMOC(epHBIX BO3JEHCTBHN, YCTOWYNBBHI K JUHAMHYECKUM HArpy3-
kaM. Bo u30exaHue mpexaeBpeMeHHOTO 0OpyIICH!Us! OOIHUIIOBKH U3
0eTOHa WIM IMTYKATypKH €€ apMUPYIOT CETKOM; C TOW Ke IENIbI0 B
[IBaxX KMPIUYHOHN KJIaIKU PasMeLIaloT CTANbHBIC aHKEPhI WA XOMY-
TBI.

Jlézxkue ocHezawumuvle 061UYOBKY W3 JTUCTOBBIX WM IUIWT-
HBIX MaTepuasoB (TMICOKAPTOHHBIX JIUCTOB, MONYXECTKUX MUHEpa-
JIOBAaTHBIX IUIUT, NepauTodocdoreneBblx MIUT, HEMEHTHOBEPMHUKY-
JIUTOBBIX TUIMT U JIP.) YKPEIUIAIOTCA C TIOMOIIBIO CTAIBHBIX aHKEPOB
W Kapkaca. MuHepajoBaTHasl TUIMTa TOJIIIMHOW 5 cM obecrieunBaeT
npeaesl OrHeCTOMKOoCcTH KOHCTpykuuu R120, ogHako Hyxnmaercs B
JIOTIOJTHUTENILHON JIEKOPATUBHON OOJUIIOBKE.

DTOro HenoCTaTKa JHUIIEHA IIMPOKO MpPUMEHseMas B MOCe/-
Hee BpeMs OTHE3al[UTHAas OOJIMIIOBKA KOHCTPYKIIUI THIICOKAapTOH-
HBIMH JICTaMH. J[Ba €105 rUmcokapToHa MOTYT 00ECIeUHTh Mpees
ornectoiikoctn R45; 4 cnos — R90. Kaxapiii cioil runcoxkapToHa
ToHON 12 — 14 MM TOBBIIIAET TPEesl OTHECTOWKOCTH MPUMEPHO
Ha 18...25 MuH. MHOTOCIIOMHAs 3amuTa Ooyiee HaIEXKHA, KPOME TO-
ro, €€ mpeaen OrHECTOMKOCTH BBIIIE, YEM CyMMa IpPEAETIOB OTrHe-
CTOMKOCTH OTIEJIBHBIX CJIOEB. [ MIICOKApPTOHHBIM JIMCTHI KPEIIATCS K
CTAJIbHBIM HANPAaBISAIONIMM W3 XOJOJHOTHYTHIX mpoduieit camoHa-
pe3aloUMi BUHTaMHU. Y3JIbl NPUMBIKAHUS OOJMLOBKH K CTEHaM,
[EPEropoiKaM U IOTOJIKaM TEIJIOU30IMPYIOT MUHEPAIbHOM BaTOi.

Oznesauummnvie no0gecHvle NOMOKY CIYKaT HE TOJIBKO AJIS
MOBBIIIEHUS] OTHECTOMKOCTH KOHCTPYKIIMM TEPEKPHITUNA U TMOKPbI-
TUH, HO U JUIsl yITy4IIEHUs UHTEphepa U aKyCTUYECKHX KayecTB II0-

93



MEIIEHUH, pa3MEeLIeHNUs] KOMMYHHMKALUI M OCBETHTENbHBIX HpuOo-
poB. IloaBecHbIE NOTOIKY BBIIOIHSAIOTCS U3 MUHEPAIOBOIOKHHUCTBHIX,
THIICOKAPTOHHBIX, MUHEPAIOBATHBIX M APYTHX IJIUT 1O CTAIBLHOMY
kapkacy. OraesamuTHoe JeCTBUE MOJBECHOTO IMOTOJNKA 0Oecreyu-
BaeTCsl HE TOJNBKO 3 CUET M3OJIUPYIOMIEH CIIOCOOHOCTH OOJIHMIIOBKH,
HO ¥ BO3AYIIHOTO 3a30pa MEXIy OOJIMIIOBKOM M 3alIUIaeMO KOH-
CTpYKLUEH; yBeTHMUEHHE 3a30pa MOBBIIIACT OrHE3aIUTHYIO 3¢ dek-
TUBHOCTb. {7151 MOBBILIEHUS MIpesieia OTHECTOMKOCTH MIIM CHUYKEHUS
MOKapHON OMACHOCTHU MEPEKPBITUIA U MOKPBITHI CIeNyeT IPUMEHSITh
MIOJABECHBIC TMOTOJIKY C TIPEIeioM orHectoiikocTu He MeHee EI1S npu
KJ1acce moxkapHoit onacuoctu KO.

Hescnyuusarowuecs ocnesawumusle nOKpvlmus TPeACTaBIA-
10T co00it o6eruénnsie (200...600 kr/M®) WTyKaTypKH, B KOTOPHIX
MPUMEHSIOT JIETKHE TEPMOCTOWKHE 3aIl0HUTENN (BEPMUKYJIIHUT, TIEp-
JUT, KEpaM3UT, 0a3aIbTOBBIE BOJIOKHA U JIP.), @ B Ka4eCTBE CBS3YIO-
IIET0 MCIOJB3YETCs KHUIKOE CTEKIO, (ocdaTHbIe BSDKYIIUE, THIICO-
BbI€, M3BECTKOBBIC, MOPTIAHALEMEHTHBIC WIH IOJMMEPLEMEHTHbIC
pactBopbl. OONIeryéHHbIe MTYKATYPKH HAHOCSAT 1O CETKE BPYYHYIO
WM MEXaHU3UPOBAaHHBIM criocoO0oM. TommuHa mokpeiThst oT 15 10
50 MM crocobHa obecrieunTh TpeAen orHectoiikoctu oT R45 mo
R150. ITo cpaBHeHHIO ¢ OETOHOM Macca IMTYKATypKH OKa3bIBaeTCS
Hke B 10 pa3 npu COXpaHEHUH TOW K€ OTHE3aIMUTHOH PPEKTHB-
HocTd. Ho 00ner4é€HHbIM IITYKaTypKaM CBOMCTBEHHO ciaboe cuemn-
JICHHE C 3alIUIIAeMOIl MOBEPXHOCTHIO M MaJlasi MEXaHH4YecKasi Ipoy-
HOCTB, CJIEJIOBATENIbHO, HEOOXOIUMOCTH JIOTIONHUTEIHHON 3alluThI
CJIOEM JIEKOPAaTUBHOTO MaTepuaa.

K skonorndeckn yucThIM (B OTJIMUKE OT acOecTa) HAIOJHHUTE-
JISIM OTHOCSITCS. BEPMUKYJIUT U MEPIUT — IPUPOJHBIE CIOUCTHIE MU-
Hepasbl U3 cemeiicTBa rugpocitoi. IIpoucxonsdinee npyu HarpeBe uc-
MapeHne MEXIUIOCKOCTHOW BOABI MPUBOJIUT K BCITyYMBAHUIO MUHE-
pajia — mepBoHaYaIbHBIA 00bEM yBennunBaeTcs 6osiee ueM B 20 pas.
OrHe3amuTHBIA PPEKT AOCTHUraeTcs 3a CUYET TEPMOCTOHKOCTH HU
TETUIOM30JIUPYIOIIECH CIOCOOHOCTH BCITYYEHHOTO CJIOSI, @ TAKXKe pac-
X0Aa Temia Ha ucnapeHue BojIbl. sl yCTpOWCTBa OTrHE3aIIMTHBIX
MOKPBITUII BEPMUKYJIUT U IEPJIUT UCHOJB3YIOTCS KaK BO BCIIy4YEH-
HOM, TaK U HEBCILy4E€HHOM BHJIE.

Benyuusarowuecs (mepmopacuupsarowuecs) ozcHe3aujumHule
NOKpblmus HAHOCAT HA NOBEPXHOCTH ClIOeM 2...4 MM, a NpH Jei-
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CTBUH BBICOKOH Temmepatypbl (170-250 °C) yBenuuusarorcsi B 00b-
éme B 10...40 pa3 ¢ 0Opa3oBaHHEM MMOPHUCTOTO TETIOU3OIHPYIOIIETO
ciost tonmuHol 10 50 mM. [To Mepe oraeBoro Bo3aeicTBHS 00pa3o-
BaBIIMICS TIEHOKOKCOBBIM CJIOH MOCTETNIEHHO BBITOPAET U MOXKET OT-
PBIBAaThCSI OT KOHCTPYKLMHU. B 3aBUCHMOCTH OT BHAA M pacxofa co-
cTaBa yna€rcsi 00eceuuTh Mpeaes OTHECTOMKOCTH KOHCTPYKIMU OT
R 30 zo R 120.

K oOopynoBanuio Ui HaHECEHHs OTHE3AaLIUTHBIX COCTaBOB
OTHOCSTCS: KPacKOMyJIbT pydHOro aerictBusi moprraeBoit KPII-3;
arperat mrykarypHeiii CO-154A; arperar wmamspaeiii CO-154;
ycranoBku Maisipaeie CO-169, CO-203, CO-244; arperar 0e3B03-
IOYLIHOTO pacmblieHus: Mmemopannoro tTurna MKM-6000.

Jnst BEIOOpa ONTHMAIBHOTO BapuaHTa OTHE3alIUThl HE0OXO-
JIIMO BBITIONIHUTD CIEAYIOUINE ONepalliu:

- chopMyupoBaTh TpeOOBaHMS K TpeeiiaM OTHECTOUKOCTH U
[I0’KapHOM OITaCHOCTU KOHCTPYKLMI U MaTEpUAJIOB;

- ONPENENINTh XapaKTEPUCTUKH MPEANO0IaraeMbIX K HCIIOIb30-
BaHUIO CPEJICTB OTHE3AIUTEI,

- OIIGHUTH PACXOJ CPEACTB OTHE3alIUTHl JJISl JOCTIDKEHHS
TpeOyeMBbIX MapaMeTpPOB HCIOJIb3YEMBIX MAaTEpPHAIOB U KOHCTPYK-
LW,

- paccuMTaTh CTOMMOCTH OTHE3AIIUTHI C YYETOM peann3aluu
pa3IMYHBIX BApUAHTOB CPEJICTB OTHE3alIMTBl M TEXHOJOTHU €&
YCTpOHCTBA.

Hanee paccMOTpeHBl OCOOCHHOCTH OTHE3aLIMTHl OTIEIBHBIX
MaTepUaoB U KOHCTPYKIUH.

9.2 OrHe3amuTa 1epeBIHHBIX KOHCTPYKIUH

J1a nepeBsHHBIX KOHCTPYKIIMK BaKHO OOECTIEUUTH HE TOJIBKO
TpeOyeMyl0 OrHECTOHKOCTb, HO M CHHU3HUTbH IOKa3aTelIH I0KapHOM
OITaCHOCTH, B TIEPBYIO OYepeib, BOCTIIIAMEHIEMOCTh U TOPIOYECTh.

KoncrpyktuBHass orsesammra (IUTYKaTypKd H OOJIHIIOBKH)
OTHE3AIIUTHBIE TIOKPBITUS, 3aMEIUIAIOT BOCIUIAMEHEHHE APEBECHHBI,
HO HE YMEHBIIAIOT CKOPOCTH OOYTJIHMBaHUs, TO €CTh HHKAaK He Ipe-
MATCTBYIOT HAayaBIIEMYCsl MpPOLECCY TOpPEHMs. 3allWUTHBIA CIOW Ha
MTOBEPXHOCTH JAPEBECUHBI H30JIUPYET €€ OT OTHS, 3aMEJISIET IPOTPEB
JI0 TEMIepaTyphl BOCINIAMEHEHNS M TPEISTCTBYET pacHpocTpaHe-
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HUIO TUIAMEHH T10CTIe BOCTIAMEHEHHS.

st 3aMeanenns BOCIIIAMEHEHHS IPUMEHSIIOTCS TaKkiKe anmu-
nupeHsl, OTHE3AIUTHBIN 3()(PEKT KOTOPBIX COCTOUT B YBEIWYCHHH
IUTOTHOCTH TAJalOUIero TEIUIOBOTO MOTOKA, IPH KOTOPOM IIPOHCXO-
IUT BOCIUIaMEHEHHWe, Onarogapsi 4eMy IpH ManbIX 3HAYSHUSX TUIOT-
HOCTH TEIJIOBOTO MOTOKa OOeCTeYrBaeTCsl 3aep>KKa BOCIIIaMeHe-
Husa. Kpome Toro, oOpaboTanHas aHTHIHPEHAMH IPEBECHHA HE CO-
30a€T OTKPBITOrO TUIAMEHHM M HE PaclpoCTPaHAET €ro Mo CBOEH Io-
BepxHOCTH. [Ipu JIOKaNbHOM KpAaTKOBPEMEHHOM OTHEBOM BO3ZCH-
CTBUM OOYTJIMBAaHHE MOBEPXHOCTH OTPAHUYMBACTCS TOJBKO ILIOIIA-
IbI0 BO3JICHMCTBHS IUIAMEHHM; 3TO OOJIeT4aeT TYIICHHE IoXKapa, a B
psiie ciy4yaeB — UCKII0YaeT BO3MOXXHOCTh €r0 BO3HUKHOBeHUs. [Ipu
mepexo/ie Mmokapa B Pa3BUTYIO CTaJAHMIO OTHE3AIMUTHBINA d(hdeKT aH-
THITUPEHOB HE3HAYNTEIICH.

AHTHUIMPEHB! 0OBIYHO COJIEPKAT B CBOEM COCTaBE HEOPTaHU-
Yyeckue conn GpocopHOit, cepHOIt mim 0opHOH KucioT (pocdar am-
MoHHs, Oypa um nap.) wim ¢ocdopopranudeckne BemiectBa. Ilpm
HArpeBaHWU STH KOMITOHEHTHI pa3liararoTcsi ¢ oOpa3oBaHHEM CHJIb-
HBIX KHUCIIOT, B NMPHCYTCTBHUH KOTOPBIX JETHIpATAIMs APEBECHHBI
NPOTEKaeT ¢ MHUHUMAIBGHBIM BBIICJICHHEM TOPIOYMX Ta30B M C MaK-
CHMaJIbHBIM BBIXOJIOM YTIJIs. [lmaMeHHOe ropeHue ApEeBEeCHHBI Ipe-
Kpalaercsi, OcTaéTcs JIMIIb TICHHE JIPEBECHOTO YIS,

OOpaboTka APEeBECHHBI AHTUINUPEHAMH HECKOJIBKO CHIDKAET
BOCIUIAMEHSEMOCTh, JIBIMOOOPA3yIOIIyI0 CIIOCOOHOCTh M TOKCHY-
HOCTBH MPOAYKTOB TOPEHUsI, HO, KaK MPaBUJIO, HE MEPEBOJIUT COOT-
BETCTBYIOIIME ITOKA3ATEIH B 00JIe€ BHICOKHE TPYIIIIHL.

AHTHIIUPEHBI TPUMEHSIOTCA KaK B BHIE CAMOCTOSTEIBHBIX
MPOMHUTOYHBIX COCTABOB (Il MMOBEPXHOCTHOM M TyOOKO# mpomuT-
KH), TaK ¥ B KOMIUIEKCHBIX OTHE3AIUTHBIX MTOKPHITHSX.

OrnezamuTHas 3()(HEKTUBHOCTh NPOMUTOK M 3AIIUTHBIX I10-
KpeITHil ompenensiercs: coriacHo I'OCT P 53292-2009 [11]. O6pa-
OoTaHHBIE 00PA3Ilbl IPEBECHHBI MTOABEPTalOT OTHEBOMY HCITBITAHUIO
B TEUCHHE 2 MUH, 3aTeM OXJIXJIAIOT W B3BEHIMBaIOT. [ pymmy ore-
3aUTHON 3¢ PEeKTUBHOCTH, TabauIa 28, Ha3HAYAIOT 110 OTepe Mac-
cbl obpasta: Am=/(mi-my)/my/-100%, rie M1, M2 — COOTBETCTBEHHO
Macca oOpasiia 0 ¥ MOCJIe UCTIBITaHNuA. B ncbITaHNN yayBCTBYET He
MeHee 10 00pasLoB; 3a pe3yibTaT NIPUHUMAIOT cpeiHee apudpmMeTH-
YeCcKO€e MOMYYCHHBIX 3HAYEHUH MOTEPU MACCHI.
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Tabmuna 28
I'pymier orae3ammuTHON 3P PEeKTHBHOCTH
I'pynma orae3amuTHON 3G PEKTHBHOCTH
HCIIBITAHHOTO NMOKPBITUA WU IPOIIUTOYHOTO COCTaBa
He 6onee 9 % |
6onee 9 %, Ho mMenee 25 % I

Iloteps maccsr, %

HcTtopudeckn NepBBIMU TOSBUIACH O2HE3AUUMHblE 0OMA3KU
(TumncoBble, U3BECTKOBBIE, U3BECTKOBO-TIMHSHbIE), UX TOJIIIMHA CO-
crasiasma 10...70 mm. Tmne (CaSO42H;0) sBisteTcs DOCTaTOYHO
3¢ ()EeKTUBHBIM OTHE3AIIUTHBIM MAaTEPHAJIOM, TIOCKOJIBKY BCJIEICTBUE
MaJIOH TEIIONPOBOJIHOCTH OH 3aMeMIAET IPOrPeB 3alUIIAEMON 110-
BEPXHOCTH, BBIJIEJSIET IIPU Harpese mapel Bojbl (okono 20 % cBoeit
Macchl), TIOTJIOIIAOITNX OOJIBITOE KOJIHYECTBO Teruia (696 k/[x/kr).
CoBpeMeHHBIN OTHE3AIIUTHBIN THIIC COJACPKHUT O0O0aBKH (BEPMUKY-
JIUT, TIEPIUT, MUHEPAJIbHbIE BOJOKHA), CHWKAIOIINE OMAacCHOCTh €ro
pacTpecKUBaHUs IPU HarpeBe.

K navany 80-x rogoB XX cronetust A 3alIUTbl JPEBECUHBI
ObUTH pa3pabOTaHBl BCHYUUBAIOWUECH OCHE3AWUMHbIE NOKDPbIMUS
HMMEIOT 3HAYUTEIIbHO MEHBIIYIO TOJIIMHY (0K0JI0 2 MM): (ocdaTHoe
nokpeitue O®DII-9, mokperrue BIIJ, moxpeitue BIIM-2; mosanee
nosiBruick coctasel MIIBO, CI'K-1 u ap.

OrHe3amuTHBIE 0OMa3KH U BCIYYHBAIOIIMECS TOKPBITHS, KaK
MpaBuWiIo, obecreuynBarT [-10 TpyImy OrHe3amuTHON 3P HEKTHBHO-
CTH, OZJHAKO OHH HE 00JIQaf0T IOCTATOYHBIMU SCTETUIECKIMHE Kade-
CTBaMH, TIO3TOMY HCHOJB3YIOTCI B OCHOBHOM B HENPOCMAaTpHBae-
MBIX TIOMEIICHNAX, Hal[pUMep, Ha YepaKax.

Orue3amuTHble Kpacku TOMMUHOW 1...10 MM MOryT BBIITOJI-
HATH JEKOpPaTUBHBbIE (PYHKIHMH, HO CKPBIBAIOT MPH 3TOM LBET U TEK-
CTypy IpeBecunbl. Hanbonee 3CTETHYHBIMU SIBISIOTCS O2He3AWUmM-
Hble laKky TOMIMHON 10 1 MM, O3BOJISIONINE COXPAHNUTH MPHUBIIEKA-
TENbHBII BHEUTHUIN BUJ ACPEBSIHHBIX KOHCTPYKIMI. OrHe3aliuTHBIC
JIAKU ¥ KPacKH BCIyYMBAIOTCS IPH HArpeBe; UX NMPHMEHEHHE Iepe-
BOJIUT JJPEBECHHY B |-10 rpymiTy orHe3amuTHON 3P PEKTHBHOCTH.

Oznezawumnovle NPONUMKYU PACMEOPAMU AHMUNUPEHOE OKa-
3BIBAIOTCS JICIICBJIC, YeM JIaKH M Kpacku. [loBepXHOCTHAs MPOMHUTKA
JPEBECHHBI, OCYIIECTBIseMas MOTPYKEHUEM, PACTbUICHHEM WU
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HaHECEHHEM KHCTBIO, 00eCTIeUnBaeT, KaK MpaBwio, Uik [I-to rpyn-
My OrHe3anMTHON 3((EKTUBHOCTH. YBEIMYEHHE PACX0Jla COCTABOB,
a TaKkxe MPUMEHEHHE TITyOOKOW MPOIMTKH JAPESBECUHBI aHTUITUPEHA-
MU TIOJ] IaBJICHUEM IO3BOJISET 00CCICUUTh [-F0 TpyIITy OTHE3alUT-
HOH 3¢ dexTuBHOCTH. [TTyOOKas mpomruTKa MOXKET CHIXATh CITOCO0-
HOCTh JIPEBECHUHBI K CKICHBAHUIO, TIOATOMY HEXKeJaTellbHa JUIs Kiieé-
HBIX KOHCTpYKIUH. B mocnennee Bpems riryOokasi MPOIUTKA MIPUME-
HSICTCS PEKO IO MMPUYNHE BRICOKOW TPYTOEMKOCTH M CTOUMOCTH.

MeTaunueckue COCAMHUTCIIbHBIC 3JICMCHTHI B Yy3JIaX METall-
JUYECKUX KOHCTPYKIUI MPH HarpeBe 00pa3yroT TEIIOBbIE MOCTHKH,
MPUBOIAIINE K OOYTIIMBAHUIO IPEBECHUHBI M HAPYIICHUIO CLICTUICHHUS,
KpOME TOT0, METaJT OBICTPO CHUYKACT CBOM MEXaHUYECKHE XapaKTe-
PUCTHKHU TIpH HarpeBe. [1o 3TUM NMpUYMHAM METaUTHYECKUE COCIIH-
HUTEJbHBIC JICTAITU JIOJDKHBI OBITh 3allIUIICHBI OT HEMOCPEACTBCHHO-
Iro I[Cf/iCTBI/IS[ oraa. B kadectBe OrHE3alllUThl MOI'YT BBICTYIAThb
HaKJIaJKH (U3 JOCOK HJIM THMIICOBOJIOKHUCTHIX JINCTOB), IITYKATypKH,
obmazku. B 3apyOexHOW NpaKTHKE COCAMHUTEIbHBIC BIIEMEHTHI
pa3sMeNarT BHYTPH CEUSHHS, OOJIThI YTAIUIMBAIOT B JCPEBO M 3a-
KPBIBAIOT NMPOOKaMHU, HO 3TH CIOCOOBI BBI3HIBAIOT OCNIA0NIEHHE ceve-
HUI U YBEJIIMYHUBAIOT TPYAOEMKOCTH PaboT.

9.3 Orne3ammuTa MeTALINYECKUX KOHCTPYKIU

PaboTsl 10 OrHe3amuTe METAJUIOKOHCTPYKIMNA MPOU3BOISTCS
OJTHOBPEMEHHO C BO3BEJICHUEM O0OBEKTa.

CpaBHUTENFHON XapaKTEPUCTHKON CPEICTB OTHE3AlIUTHI SIB-
JSieTCsl TPYINa OTHE3aIUTHON 3PQEeKTUBHOCTH, OmpeaenseMas 1o
I'OCT P 53295 — 2009 [12]. I'pynna orHe3aminTHOH 3¢ (HEeKTUBHOCTH
orpefesieTcs N0 MUHUMAJIbHOMY BPEMEHHU NOCTIKEHHS YCIOBHOMN
kputrueckoit Temmneparypsl (500 °C) Hemarpyxennoro obGpasua
(nByTaBpa Ne 24) B ycIOBHSIX €ro HarpeBa IO CTaHIAPTHOMY PEXH-
My. OnHaKo BpeMs, COOTBETCTBYIOIIEE I'PYIMIE OTHE3aLIUTHOU 3¢-
(heKTHBHOCTH, HE CIETYET OTOXKIECTBIATEH C MPEJIEIIOM OIHECTOMKO-
CTH 3alWIIaeMOi KOHCTPYKIMH, KOTOPBIA ONpeNeNseTcss B Harpy-
KEHHOM COCTOSTHHH.

I'pynna orxesamuTHON 3¢ GEKTUBHOCTU IMOHATUE HCKIIFOYU-
TEJIBHO CepTH(UKAIMOHHOE, KOTOPOE HE CBSI3aHO C MIPEAETIOM OTHe-
CTOMKOCTH KOHCTPYKLIHH.
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Cpenn cnernuanbHBIX CIIOCOOOB OTHE3ANIUTH METAJUIOB OTMeE-
YaroT BOASHOE OXJIAXICHWE KOHCTPYKIIHH, pearnzyemMoe Jrubo opo-
LICHWEM UX BOJOW CHapy>KH, JIMOO LUPKYIALUEH BOJBI BO BHYTPEH-
HUX TOJOCTSAX. B mocnenneM ciydae KOJOHHBI M PUTEIHM KapKaca
3naHusi OOBENUHSIOTCS B 3aMKHYTYIO CETh M 3aIOJHSIOTCS BOJIOM,
TIOCTOSTHHBIN YPOBEHb KOTOPOW IOMIEPIKUBAETCS C MOMOIIBIO BHI-
LIepacIoiOKEHHOTO pe3epByapa. 3a cuéT noapéMa HarpeToi B ouare
Mo’kapa BOJIbl YCTaHABIIMBACTCSl €CTECTBEHHAS TUPKYJIISLHS, KOTOpas
OTBOJIUT TEIUIO OT HArpeThIX KOHCTpYyKUuil. [Ipu npaBuibHOM opra-
HU3alUMM mOponecCa HUPKYIIUKA U OXJTAXKIACHUA KUAKOCTH MOXKCT
OBITH IOCTUTHYTA JIOCTATOYHO BBICOKAsh OTHECTOMKOCTh METaJlIHye-
CKAX KOHCTPYKIHA. B OOBIYHBIX yCIOBHSIX Takas CHCTEMa MOXET
CIIY>)KHTb JJIS1 TIOJIEP KaHUS TTapaMeTPOB MUKPOKIIMMATA B TIOMEIIIe-
HHU.

ObecnieunTh HEKOTOPOE MPOAJICHHE BPEMEHH COXPaHEHUS
CBOWCTB METAJJIOB B YCIIOBUSIX TOXapa MOXHO CJIEAYIOMIMMHU CIIO-
cobamu:

1. BeiOop u3zmenuii U3 MeTajyioB, 0ojiee CTOMKUX K BO3JEH-
CTBHIO ITOXKapa, MpeAIrnoYTCHUC OTZIaéTCH CTaJIsIM BMECTO aJIFOMUHHEC-
BBIX CILTABOB, IPUYEM HU3KOJIECTHPOBAHHBIM CTAJISIM BMECTO yTIIEpO-
mucTeiX. [Ipy BEIOOpE apMaTypHBIX W3AENHH CilelyeT HpearnodyecTb
apMarypy, He YIPOUYHEHHYIO HAKJIENOM U TEPMOOOPaOOTKOM.

2. CrnennanbHOE M3TOTOBJICHHE METAUIMYECKUX H3/eTHii, 00-
Jiee CTOMKUX K HarpeBy (Tyromiaskue craiu ¢ Ni, Co).

3. Orhesamura MeTaUIOU3ACIM (KOHCTPYKIMH) TMOCpe-
CTBOM HAHECCHHUA BHCHIHUX TCIIJIOHU3O0JISAITMOHHBIX CIIOEB.

9.4 Or”e3amuTa KAMEHHbIX KOHCTPYKIU

B ornesammute HyXXHaroTcs ciemyrolne BUABI jKeIe300€TOH-
HBIX KOHCTPYKLHI: MHOTOCIIOHHBIE, ITyCTOTHBIE, PEOPUCTHIE, TOHKO-
CJIOMiHBIE TIAHENH M TUTUTHI, KOHCTPYKIIMK C BHEIIHUM apMHUPOBaHU-
€M, KOHCTPYKITUH U3 TTOJTUMEPOETOHOB.

CHIKEHHUIO BEPOSITHOCTH B3PHIBOOOPA3HOrO paspylieHus Oe-
TOHa CHOCOOCTBYET yCTPOMCTBO KOHCTPYKTUBHON OT'HE3aLIUTHI (00-
JUIOBKA, OIITYKaTYpHBAaHHE), a TAK)KE YCTAHOBKA MPOMUBOOMKONb-
HOU cemKu B TIOBEPXHOCTHBIX CJIOAX OeToHa. Ponp ceTkm 3akimoda-
eTcs B AOTOJHUTENFHOM apMUPOBAHHUHU MTOBEPXHOCTHOTO CIOSI 6ETO-
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Ha, TIOBBIMIAIOINIEM €T0 CONPOTHUBIICHNE PACTSDKEHUIO. UeM MeHbIe
SYEHKN CEeTKH, TEM MEHBIIIE W pa3Mep OTKOJOB, KOTOPHIE OHA CIIO-
coOHa mpenoTBpatuTh. s ynoOcTBa KpEerieHUsl npomueo0mKoib-
HYI0 cemKy TIPU CTPOUTENBCTBE WHOTJIA PaclojiaraloT BIUIOTHYIO K
OCHOBHOM apMaType, a 3alUTHBIN CJI0M OCTAaETCsI HEAPMUPOBAHHBIM.

st mpenoTBpanieHus: B3pbIBOOOPa3HOTO pa3pylIeHus: OeToHa
HE CJeIyeT MPUMEHSTh OETOHBI C TUIOTHOH CTPYKTYpPOW B TIOMEIIIe-
HUSX C TIOBBIIIEHHON BIaXHOCTHIO. [IpiMeHEeHne BMecTo TpaHHTa
KPYITHBIX 3al0JHHUTENICH ¢ 00Jiee HU3KUM KO3 duImeHToM TeMiepa-
TypHOTO paciiupeHus: (M3BECTHSAK, Oa3anbpT, auaba3, JOMEHHBIH
[IUTaK) CHW)KAeT CKIOHHOCTh O€TOHA K TPEIIWHOOOPA30BAHHIO TPHU
Harpese, B TOM YHUCIIE€ B3pBIBOOOPA3HOMY.

Obemonupoganue memooom mopxkpemuposarusi (0T nar. tor —
«TYKaTypKa» M cret — «yIIOTHEHHBIN») OJWH W3 CIOCOOOB TIO-
BBIIIICHUSI ¥ BOCCTAHOBIIEHUS! OTHECTOWKOCTH KeJle300€TOHHBIX KOH-
crpykuuii. CyTh €ro 3akiio4yaeTcsi B HAHECEHHH JONOJIHUTEIHLHOTO
WIM BOCCTaHOBJIGHHMHM CTaporo ciosi O0eToHa (3allUTHOTIO CJOS OT
BO3JICHCTBHS arpecCUBHOM cpefbl). MeTon Mo3BosIeT MPaKTHIECKH
MOJTHOCTBIO MEXaHU3UPOBATH TPOU3BOJACTBO PabOT TPU PEMOHTE
KeNe300€TOHHBIX KOHCTPYKLIUH € TIOMOIIBIO BBICOKOIIPOU3BOTHU-
TENBHBIX MAIIMH, HWCIOIB30BaTh CPEJICTBA MaJlol MeXaHU3alluH,
YMEHBIIUTh 00BbEM OMNayOOUYHBIX paboOT, a B pAAC CIy4acB OCYy-
IIECTBIIAThL OeToOHMpOBaHME Oe3 onanyOku. llenecooOpasHo ero
MPUMEHEHUE TPH YCTPONCTBE 3aIlIUTHBIX CIOEB JJISl TOBBIIICHHS
JONTOBEYHOCTH OETOHHBIX, JKEIE300€TOHHBIX W METALTHYECKUX
KOHCTPYKIUHA U COOPYXEHUM, CO3/]JaHUE OTHECTOMKHUX, TEIJIO-, TH]-
PO- ¥ 3BYKOM3OJISIIMOHHBIX MMOKPHITHH. BoccTaHOBIIEHNE 3aIIUTHOTO
ci1ost 6eTOHa ¢ OMOLIBIO TOPKPETHPOBAHUS MPOU3BOJAAT C IMpeBa-
PUTENBHOM OYNCTKOW apMaTypsl U O€TOHA.

TopkpetupoBanre — MeToa OETOHHBIX PadOT, MPH KOTOPOM
OeTOHHasi cMeCh MOCIOWHO HAHOCHUTCS Ha OETOHHUPYEMYIO IOBEpX-
HOCTB TOJ JaBJICHUEM CKAaTOrO BO3AyXa MPH MOMOILIM TOPKPETHOM
YCTaHOBKH, COCTOSIIEH M3 IIEMEHT-YIIKK B KoMmIpeccopa. Tommu-
Ha cjos 32 oauH uuki — 10-15 mm. TopkpeTHOE MOKpBITHE OTIMYA-
eTcs BBICOKOW MexaHW4ecKoil mpouHocTeio (40-70 MIla), miotHo-
CTBIO, BOJOHEIIPOHUIIAEMOCTRIO 1 MOPO30CTOMKOCTRIO (pHc. 16).
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Puc. 16. O6paboTka MOBEpXHOCTHOTO CIIOS KOHCTPYKIIM
C TTIOMOIIBIO TOPKPETUPOBAHUS
1 - 3amumaemast KOHCTPYKIHS; 2 - COIUIO IIEMEHT-TTYIIKH; 3 - 3a11ac BOJbI
(BomompoBo); 4 - MITAHT CKATOTO BO3AYXa; 5 - KOMIIpeccop; 6 - IeMeHT-
MyIIKa; / - AICTOYHUK TOKA; 8 - MaTepUaJIbHBIN IIJTaHT

10 YcroituuBoCTH 31aHUIA, COOPYKEHHTi B YCJIOBHSX MOKapa

Yemoiiuueocms 30anua — crnocoOHOCTh €ro KOHCTPYKTHBHOM
CHCTEMBI CONPOTUBIATHCS JEHCTBYIOLUIMM PAacYETHBIM SKCIUTyaTalu-
OHHBIM Harpy3kaM ¥ BO3JIEHCTBHSIM B TEUEHHUHU CPOKa IKCILUTyaTallUH.

[PHYHHBI CHUXEHUS YCTOUYUBOCTH 3JAHUS T1PK
IMMOXAPE, C YYHETOM YCJIOBUM U CPOKOB DKCIUIYATAILIMU

l l } l

Hapyienue VBenuueHune VBenuueHue Hsmenenue
CTPYKTYPBI H NelcTBYFOLIHX HOXKAPHOI BEHTHIIALMOHHBIX
CHHIKEHHE Harpys3oK Ha HarpysKu XapaKTepUCTHK
TIPOYHOCTH KOHCTPYKLHH MOMeIeHHiH

MaTepHanoB
KOHCTPYKLIHH
| |
CHuKeHHe HecylleH criocoOHOCTH H3meHeH TemnepartypHbIi
KOHCTPYKLIMI U CTBIKOB peXUM I0Kapa

CHMKEHHe OrHeCTOHKOCTH CTPOUTENBHEIX KOHCT‘]JYKLIH]?‘I
H YMEHBIIICHHWE HaICKHOCTH CTBIKOB

CHH}KBHWE CHOCOGHOCT“ KOHCprKTMBHOﬁ CHCTEMBI 31aHH3
COIPOTHBIIATECA HArpPy3KaM H BO3IeHCTBUAM NpH rnoxape

Puc. 17. Cxema IpHYMH CHI)KEHHST YCTOMYMBOCTH 3JIaHUS ITPH MTOKape

101



Y CTONUHUBOCTD 30aHUS NP MOXKAPE XAPAKTEPUYETCS €ro CTe-
MIEHBI0 OTHECTOMKOCTH M 3aBHCHT OT I0’KAPHOW ONACHOCTH, OTHE-
CTOMKOCTU KOHCTPYKIIUH, IIOKapHOM HArpy3Ku COCPEJOTOYEHHOU B
3/1aHUM, BEHTWIALMOHHBIX XapaKTEPUCTHUK IOMEIIECHUH, YCIOBUM U
CPOKOB 3KCILTyaTallil €ro KOHCTPYKTUBHON CHCTEMBI.

[IpyuuHBl MOTEpPH YCTOMYMBOCTU 3AAHHUA WM COOPY>KEHUS
MIPEeICTaBJIeHBI B BHIE cXeMsl (puc. 17).

Ha ycToiiunBOCTb 31aHMSI IPU TOKAPE BIUSIET:

1) cTpoutenbHas cucteMa 37aHUS (MOHOJUTHOCTh KOHCTPYK-
LU, TOXKapHas OMACHOCTb 3JIEMEHTOB 3/1aHUs);

2) KOHCTPYKTHBHAsI CHCTEMa U CXeMa 3/JaHus (COBMECTHasl pa-
00Ta PIEMEHTOB 3/[aHUs, CTHIKM KOHCTPYKTHBHBIX 3JEMEHTOB, 3a-
JieTTKa dJIeMEHTa Ha OTopax, cxema 000rpeBa KOHCTPYKTHBHOTO 3JIe-
MCHTA);

3) IIaHUPOBOYHBIC pELICHHs 37aHHs (MHTEHCHBHOCTH pac-
MIPOCTPAaHEHUS OTHS IO 3/1aHUIO;

4) CpOK ¥ YCJIOBHS SKCIUTyaTAI[MH 3/1aHHS.

BoszaelicTBusl MOKapoB Ha 37aHUS 3aBHCAT OT CIOCOOHOCTH
CTPOMUTENBHBIX KOHCTPYKLMIH COMPOTUBIATHCA BO3JEHCTBUIO TMOXKa-
pa, TO €cThb CIOCOOHOCTH COXpaHATh MpPH IOKape CBOU HeCyIlue,
OrpaXkJaloIlue, TEIIOU30JIUPYIOLINE CIIOCOOHOCTH.

Bricokas TemnepaTypa B 3laHUM WIH COOPYXEHHUH TP MOXKa-
pe MpHUBOAUT K YaCTHYHOMY WM TMOJIHOMY pa3pylIEHUIO CTPOU-
TENBbHBIX KOHCTpyKuui. Ilocnme mo)kapa OLIEHMBAETCS COCTOSIHHE
KOHCTPYKITUI, YTOOBI cesaTh 3aKII0Y€HHE O BOZMOKHOCTH U METO-
Jax ux BoccTaHOBIeHHS. OIEHKY CTPOMTENBHBIX KOHCTPYKIMHA U
3aHUS B LIEJIOM IOCIIE TToYKapa MPOBOAST B OINIpeneIEHHOM Mocie1o-
BaTENFHOCTH, BBINOJHSAA TpPeOOBaHHS HOPMATHBHBIX JOKYMEHTOB,
takux kak CII 13-102-2003 «lIlpaBumna oOciiegoBaHMs HECYIUX
CTPOUTENILHBIX KOHCTPYKIIMI 3MaHU U cOOpyx eHuin» [32].

Koncrpykuuu, noiayunsime qeeKTbl U MOBPEXICHUS, 10 He-
cyliel CoCOOHOCTH M JKCIUTyaTallMOHHBIM CBOMCTBaM MOTYT OBITh
OTHECEHBI K OTHOMY W3 CIEIYIOIINX COCTOSHUI:

cocmosinue I - HopManbHOE. Y CHINSA B DJIEMEHTAX U CEUCHUSIX
HE TIPEBBIIIAIOT JOMYCTHMBIX IO pacuéry. JledexTsl u moBpexe-
HUS, MPENSATCTBYIOUINE HOPMAaNbHOM 3KCIUTyaTallid WM CHUXKAro-
LIMEe HECYIIYIO CTIOCOOHOCTh MJIU JOJITOBEYHOCTb, OTCYTCTBYIOT;
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cocmosinue 11 - ynosnersopurenbHoe. [1o Hecymeit criocoOHo-
CTH M YCJIOBHSIM 3KCIUTyaTallil COOTBETCTBYET coctosHuio . Mme-
10TCSL eEeKTHl U TOBPEXKIEHHs, KOTOPbIE MOTYT CHHM3HUTH IOJTO-
BEYHOCTh KOHCTPYKUMH. HeoOXomumbl MepOnpUsTHS II0 3alluTe
KOHCTPYKLIUH;

cocmosnue |l - HenpuroaHOE K HOPMAIBHOW AKCILTyaTalHH.
Konctpykimst neperpyskeHa WM MMEIOTCS IeeKThl M IOBpexIe-
HUS1, CBUZICTENILCTBYIOIINE O CHIKCHUH €€ HECyIeH ClIOCOOHOCTH.
OpHako Ha OCHOBAaHWU MOBEPOYHBIX PAcUETOB M aHAIM3a IOBpe-
XKICHUS. MOJKHO TapaHTHPOBaTh €€ COXPaHHOCTh Ha MEPUOJ yCHIIe-
HUS (B HEOOXOIUMBIX CIy4asx pPa3rpy3KOi, YCTaHOBKOH CTpaxo-
BOYHBIX OIIOP WM NIPUHATHEM APYTHX Mep O€30MacHOCTH);

cocmosinue |V — aBapuitHoe. To ke, 9TO W MPH COCTOSIHAU
Ill, omHako, HA OCHOBaHUM MOBEPOYHBIX PACUETOB M aHAJIM3a Jie-
(EeKTOB M MOBPEKICHUN HENb3sI TAPAHTUPOBATH COXPAHHOCTH KOH-
CTPYKIMH Ha TIEPUOJ] YCUIICHUs, OCOOCHHO, €CIIM BO3MOXEH XPYI-
KU xapaktep paspymieHus. Heo6XonrMo BBIBECTH JIOAEH U3 30HBI
BO3MOXHOTO OOpYLICHHUS, POU3BECTH HEMEIUIEHHYIO Pasrpy3Ky,
YCTPOICTBO CTPaXOBOYHBIX OIOP, OTPAXKACHHUNA U IPYTUX MEP
0e301acHOCTH.

CrpowutenbHble KOHCTPYKIIUH 3[JaHUH M COOPYKCHUH B OOBIY-
HBIX YCIIOBHSX 3KCIUTyaTallud MOTYT COXPaHSITh HEOOXOOUMBIE pa-
Ooure KayecTBa B TEUEHUE JIECATKOB JIET. DTH K€ KOHCTPYKIIUH TPH
M0Kape MCUYEPITBIBAIOT CBOM PEeCypC JOJITOBEYHOCTH B TEYEHHE BCETO
JUIIB ECSITKOB MUHYT. CleacTBHeM OBICTPOro pa3pyLIeHUs] CTPOU-
TENBbHBIX KOHCTPYKUMH 3JaHUN M COOPYKEHHH SBJSIOTCA BechMa
3HAYUTENbHBIE BETMYUHBI COITUAIEHOTO U MaTEPHAJIFHOTO yIIepOOB.
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