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BBenenne

B Hacrosmiee Bpems BO3BOAUTCSA OIPOMHOIO KOJHMYECTBO PAIMYHBIX 3JaHUN H
COOPYXEHHMI pa3nMuHOro HazHaueHus. Hapsiiy ¢ TUIOBBIMHM 3aHUSMU U COOPYXEHUSIMHU
BO3BOJSATCS U YHUKAJIbHBIE, HE UMEIOLINE aHAJIOTOB B MUPE.

B crpouTenbHBIX KOHCTPYKUMAX 3JaHUM M COOPYKCHUH HCIOJIB3YIOTCS DPa3jIu4HbIC
KOHCTPYKLIMM, BBIIOJHEHHbIE U3 MaTepHaioB, OOJaJaOIIMX Ppa3IMYHONW IOXKapHOU
onacHOCThI0. KOHCTPYKIINK, BHIMOIHEHHBIE U3 JKEIe300€TOHa, KUpIHYa, OETOHA CIIOCOOHHI B
YCIOBUAX II0Kapa CONPOTUBIATHCS JEUCTBUIO OlHA B TEUEHUU IPOJOJDKUATENBHOIO
IIPOMEXYTKAa BPEMEHU OT HECKOJIBKMX JECSTKOB MHUHYT JI0 HECKOJIBKMX 4acoB. CTalibHbIE
KOHCTPYKLIMH, HECMOTPS Ha TO, YTO HE TOPST U HE PACIPOCTPAHSIOT IIJIaMsl 110 TIOBEPXHOCTH,
gepe3 15-20 MUHYT TEpsIOT CBOIO HECYIYIO CIIOCOOHOCTh. B oTim4Me OT HUX JepeBSIHHBIE
KOHCTPYKLIUU TOpa3fo J0Jblle MPOJODKAIOT BBIIOIHATH CBOU HECylue (YyHKIMH, OAHAKO
IIPU 3TOM CIIOCOOCTBYIOT PaclpOCTPAHEHHUIO OTHS M Pa3BUTHUIO 110Kapa B 3JaHUH.

Crenumanuct HampaBieHus: noarotoBku «llokapHas ©Oe3omacHOCTb» 00s3aH  3HATh
MO’KapHbIE CBOMCTBA CTPOUTEIbHBIX MAaTEPUAJIOB, OLIEHWBATH MOBEIECHUE KOHCTPYKLUUN NpU
[0Kape, MPOBOJUTb pPACUETBl 110 OTHECTOMKOCTH METaJUIMYECKUX, JEPEBSHHBIX U
XKene300eTOHHBIX KOHCTPYKIMH, mnpennaratb 3((eKTuBHbIE CHOCOOBI TOBBIIICHUS UX
oruectorkoctu. OLleHUBATh COCTOSHUE KOHCTPYKIMM U 31aHUH B 11€JI0M II0CJIE I0XKapa.

s sToro B Kypce JeKUud «31aHus, COOPYKEHUS M UX YCTONYMBOCTH IPHU IOXKAPEN
KpPaTKO pPACCMOTPEHBbl OCHOBHBIE CBEIEHUS O 3/aHUAX, COOPYXKEHMSIX M CTPOMTEIBHBIX
MaTepuanax, NPUMEHSEMBIX IPU HX CTPOUTENbCTBE. PaccMOTpeHbl OCHOBHBIE (U3HKO-
MEXAHUYECKHE M II0’KAPOOINACHBIE XapaKTEPUCTUKU CTPOUTENBHBIX MATEPUAJIOB; MPOLECCHI,
IPUBOJANIME K HM3MEHEHHIO CBOMCTB CTPOUTENIbHBIX MaTepUaJOB B YCIOBUSX II0XKapa;
OTHECTOMKOCTh CTPOMUTEIBHBIX MaTE€pHajOB M CHOCOObI MOBBIIMIEHUS WX OTHECTOMKOCTH;
00BEMHO-TUIAHUPOBOYHBIE ~ pEIIeHMs]  3[JaHUil  Pa3jMYHOTO  HA3HAYEHHs; OCHOBHBIE
KOHCTPYKTUBHBIE CHCTEMBI U CXEMbl 3/1aHUH; JKeNe300€TOHHbIE, METAJUIMUECKUE H
JIepeBsHHbIE KapKachl; OCHOBHBIE KOHCTPYKTHUBHBIE 3JIEMEHTHI 3[aHMS — (DYyHJIaMEHTHI,
OTJIebHBIE OMOPHI KapKaca, CTEHbI, IEPEKPBITUS, TOKPBITUS, KPBILIH, JIECTHUIIBI, TIOJIbI, OKHA,
JBEPH, BOPOTA U UX Pa3MEIIEHUE B KOHCTPYKTUBHON CUCTEME 3/1aHUS.

Oco0oe BHHMaHUE YAEJIEHO BOMPOCAM OTHECTOMKOCTH CTPOUTENBHBIX KOHCTPYKIIHM.
PaccMoTpeHBl TeopeTHUecKHMe OCHOBBI pacueTa (PAKTHUYECKHX TMpeNeloB OrHeCTOMKOCTH
KOHCTPYKUUH. V310%KEeHbl OCOOEHHOCTH TOBEJCHHS CTPOMTENBHBIX MaTepualoB U
KOHCTPYKLIMH W3 HHUX B YCIOBMSX MoOapa. ONMCAaHbl pAacYETHBIE CXEMBI OINpPEAEICHUS
IIPEIEIIOB OTHECTOMKOCTH CTPOUTENIBHBIX KOHCTPYKIIAMN.



Jlexnus 1

OBIIUE CBEJEHUSA O CTPOUTEJIBHBIX MATEPHAJIAX,
3AAHUAX U COOPYKEHUSAX.

1.1 O01me cBeeHUS 0 3JaAHUSIX U COOPYKEHMSIX

CTPOUTEIILHON IIPAKTUKE PA3INYAIOT MTOHATHUSA «3JAHUE» U «COOPYKEHHEM.

Coopy:keHueM TPUHATO HA3bIBaTh BCE, YTO HCKYCCTBEHHO BO3BEJCHO YEJIOBEKOM JIJIS
YIIOBJICTBOPEHUS MaTePUAIBHBIX U JYXOBHBIX TOTPEOHOCTEH 00IIecTRa.

31aHuMeM Ha3bIBa€TCAd HA3€MHOE COOPYXKEHUE, HMMEIOUIEe BHYTPEHHEE IMPOCTPAHCTBO,
NpeHa3HAYeHHOE M TPHUCIIOCOOJIEHHOE JJIi TOrO0 WM MHOTO BHJAA YEJIOBEYECKOU
JIeATEIbHOCTH.

TakuM 00pa3oM TOHSATHE «COOPY)KCHHE» BKIIIOYAET B ceOsl W TMOHATHE «3daHue». B
MPaKTUYECKON JeATEIbHOCTU MPUHATO BCE IPOUUE COOPYKEHHUSI, HE OTHOCSIIUECS K 3/1aHUSIM,
OTHOCUTh K TaK Ha3bIBAEMbIM HWHIKEHEPHBIM COOPYKEHHUSIM, TPEIHA3HAYCHHBIM IS
BBITIOJTHEHHS CYTY0O TEXHUYECKUX 3a/1a4.

1.1.1 TpeGoBanusi, npeabsiBJsieMble K 31aHUSIM.

1. @DYHKUMOHAJIbHBbIE, T.e. 3/JaHHE JIOJDKHO TIOJHOCTBIO OTBEYaTh TOMY
MPOIIECCY, I KOTOPOTO OHO MpeaHa3HaueHo (y100CTBO MPOKUBAHMS, TPYIQ, OTIBIXA).
2. TexHuuyeckue, T.€. 3JaHUE NOHDKHO HAAEKHO 3aIUIIATE JIIOAEH OT BHEIIHUX

BO3JCHCTBUI (HU3KUX WM BBICOKHX TEMIIEpaTyp, OCAJIKOB, BETpa); ObITh MPOYHBIM U
YCTOMUYUBBIM, T.€. BBIIEPKUBATh Pa3jIMYHbIC HArpy3KH; JIOJTOBEYHBIM, T.€. COXPAHAThH
HOpMaJIbHbIE IKCILTyaTal[MOHHbIE KadyecTBa BO BpeMeHU. K TEeXHMUECKHM OTHOCUTCS U
NPOTHBOIOXAapHbIE TPeOOBaHMs, KOTOpPbIE 3aKIIOYAIOTCI B COOTBETCTBHM CTETIEHU
OTHECTOMKOCTH 3JJaHMs K KJ1acCy KalUTaJIbHOCTH.

3. APXHTEKTYPHO-XY10KeCTBEHHBIE, T.€. 3/1aHuE JIOJIKHO OBbIThH
IPUBJIEKATEIbHBIM 110 CBOEMY BHEIIHEMY (IKCTEpbepy) U BHYTPEHHEMY (UHTEpPbHEPY)
BUY, ONArompusiTHO BO3JEHCTBOBaTh Ha IICUXOJOIMUYECKOE COCTOSHHME M CO3HaHUE
JIOJEH.

4. JKOHOMHYECKHMe, TpeaycMaTpUBalolue Haubojiee ONTUMANbHBIE — JUIS
JAHHOTO BUJIA 3JJaHUs 3aTPaThl TPY/a, CPEICTB U BPEMEHU Ha €r0 BO3BEACHHUE.

1.1.2 Knaccudpukanum 31aHUi
Knaccupukauust mo Ha3HAYEHH IO

3/1aHus B 3aBUCUMOCTH OT Ha3HA4YeHMs MOAPa3/IeISIIOT Ha:

- TpaXJaHCKue (KUJIbIE I0Ma, OOIECTBEHHbIE 3/1aHUs)

- IPOMBIIIIJIEHHBIE (3aBO/IbI, PaOpPUKH KOTEJIbHBIE)

- CEJIbCKOXO03UCTBEHHBIE (MTULIe(EPMBI, CBUHAPHUKH, OBOLIEXPAHUIINIIIA)

[IpombllIeHHbIE 3JaHUS HE3aBUCUMO OT OTPACIH MPOMBIIUIEHHOCTH JENATCS Ha!

1) mnpOM3BOJACTBEHHBIC 37aHUS, 3[aHUS B KOTOPBIX OCYHIECTBIISIETCS BBIIYCK T'OTOBOM
OPOAYKIMH WIH T0dy(haOpUKaToB, OHU MOAPA3JENSIOTCS B 3aBUCHUMOCTH OT OTpaciei
IPOM3BOJICTBA: MEXaHOCOOPOUYHBIE, TEPMUUECKUE, TKAIIKUE, MHCTPYMEHTAJIbHBIE, PEMOHTHBIE
u JIp.;



2) T10aCcO0HO — MPOU3BOCTBEHHBIE, TS Pa3MEIICHUS BCIIOMOTaTelIbHOIO 000PYI0BaHUS
HEO0O0XOIUMOT0 TSI TPOIIecca MPON3BOCTBA;

3) oueprernueckue (3manus TOL[, KOTelbHBIC, 3JIEKTPUYECKHE, TPaHCHOPMATOPHBIC
MOJICTAHIIMH | T.J1.);

4) TpaHCIOPTHBIC, IS pa3MEIIeHUS H OOCIY)KUBaHHS TPAHCIOPTHBIX CPEICTB,
HAXOJSIIUXCS B PACTIOPSHKEHUU TPEATPUSTHUS;

5) ckiajackue, MpeAHa3HAUYCHHBIC ISl XPAHSHUS ChIPbsl, TOTOBOM MPOAYKIMH, TOPIOYEC —
CMa304YHBIX MaTEPUaJIOB;

6) CcaHUTApHO — TEXHHYECKHE, JJIsl 00CTY)KUBAHHS CETel BOOCHAOKEHHSI, KaHATU3AIlHH,
JUTSI 3aIIATHI OKPYXKAIOIICH CPEJIbl;

7) aJAMHUHUCTPATHBHBIC U OBITOBBIE 3aHMs (OyXraaTepusi, CTOJOBBIC U T.11.);

8) uHXeHEepHbIC COOPYKEHHS (IBIMOBBIC TPYObI, OTIOPHI, MAYThI, PE3EPBYapPHI).

Knaccupukauus mo 3TaxHoCcTH

3naHus JeASAT Ha OJHOATAXKHBIE M MHOTO3TaXHbIE. B TIpakaHCKOM CTpPOUTENbCTBE
pasnuyaroT 37aHus ManodTaxHbie (1-3 sTaxka), MHOrodTaxHbIe (4-9 3Ta)keill) U MOBBIIICHHON
staskHOoCTH (10 m Gonee). B 3aBUCHUMOCTH OT pacHoJIOKEHHUs 3TaXu ObIBalOT Ha/3E€MHBIE,
[{OKOJIbHBIE, MT0/IBAJIbHBIC U MaHCApAHbBIE (YeplayHbIe).

Kaaccudukanus 1mo creneHu pacnpocTpaHeHus

Paznuuaror 31aHus: MAacCOBOTO CTPOMTENBCTBA (BO3BOJMMBIC KaK MPABHIIO MO THIIOBBIM
MPOEKTaM) W YHUKAIBHBIC — MY3€H, TeaTpbl W T.I. (BO3BOJAMMEBIC IO WHIAHBHIYTbHBIM
MIPOCKTaM)

Knaccudukanus mno KanurajabHOCTH

3/1aHusl ¥ UHKEHEPHBIE COOPYKEHUS JNEIATCS Ha 4 Kilacca B 3aBUCMMOCTU OT IIPOYHOCTH,
JIOJITOBEYHOCTH, HAPYXKHOM W  BHYTPEHHEW OTHEIKH, BHEIIHETO apXUTEKTYpHO-
XYHA0XKECTBEHHOrOo  oGOopMJIEHUS W BHYTPEHHero  OJaroycTpoiicTBa, a  TaKxke
AKCIUTyaTallMOHHbIX TpeOoBaHuii k HUM. K | Kkiaccy OTHOCAT MOCTPOIKH, K KOTOPHIM
NPEIbABISAIOTCS MOBBILIEHHBbIE TpeboBaHus, a K [V- mOCTpoiikM ¢ MHMHHUMaIbHBIMU
TpeOOBAHUSIMHU.
Kaaccndukanus no 101roBe4HocTH

[To monroBe4HOCTH (CPOK CIy>KOBI KOHCTPYKIHI 0e3 moTepu TpeOyembIX KayecTB IMPHU
32JIaHHOM PEXHUME IKCIUTyaTalluy U B JAHHBIX KJIMMATHYECKUX YCIOBHSIX) 3JaHUS JCIATCS Ha
3 cTemneHu:

- cpok ciayx0b1 6onee 100 et
l- ot 50 mo 100 et
- ot 20 go 50 xet

Knaccupukanus mo oraecToikocTu

3aaHud pa3ieNsioT Ha S5 CTENEeHEH, B 3aBUCMMOCTH OT CTENEHU BO3TOpPaHUs U Mpeneia
OTHECTOWKOCTH KOHCTpYKIHiA. HanbOonbiyl0 OTHECTOMKOCTh MMEIOT 3/1aHus | cTemeHu, a
HauMmeHbIryto — V crenenu. K 3manusam I, II (cTeHbl, onopsl, MepekphITUsS U MEPETOPOAKI
Hecropaembie), III (cTeHpl W oOMOpHI HECTOpaeMble, a TEPEKPHITHS U MEePErOPOAKU



TPYAHOCTOpaeMble) CTENEHU OrHECTOMKOCTH OTHOCSTCA KaMeHHble 3maaHus; k [V —
JIEpEeBSHHbIE  OLITYKaTypeHHble, K V — JepeBsSHHbIE HEOMITyKaTypeHHble (110
MIPOTUBOMNOXKAPHBIM TPEOOBAHUAM JOJKHBI OBITH HE 00Jiee IBYX dTaxei)

Knaccupurkauus mo B3pbIBONOKAPHON U MOKAPHOI OMIACHOCTH

B 3aBucuMOCTH OT BEIIECTB HAXOASIIMXCS B TMOMEIICHHM 3JaHUS TMOAPA3ACIAIOTCS Ha
kateropun A,b, B1-B4, I', JI. Kareropun A u b OTHOCATCS K 4HCIy B3pHIBOOINACHBIX.
Kareropun B1-B4 sBnstorcs noxapoonacHeiMu (1,2,3,4 — B 3aBUCHMOCTH OT YJEIbHOM
MOKapHOW HAarpy3KH Ha y4acTKe M CHoco0a pa3MelleHHs ydacTKa MoXapa B MOMEIICHHH).
Kareropuu I' u /| (Hasimune He roproyux BELIECTB B rOpsSYEM M XOJIOAHOM COCTOSTHUM) —
HEB3PbIBOIIOKAPHOOIIACHBIE.

1.1.3 Tunu3anus, yaupukanus ¥ CTAaHAAPTU3AIUS B CTPOUTEIbCTBE.

Tunuzaumii Ha3plBalOT OTOOp JYYIIMX C TEXHHYECKOH M 3KOHOMHUYECKOW CTOPOHBI
pelmeHni OTACIIBHBIX KOHCTPYKIIMM U LEbIX 31aHNM, IPEIHAa3HAYECHHBIX JJI1 MHOTOKPAaTHOTO
IIPUMEHEHHUS B MACCOBOM CTPOUTEIILCTBE.

KonuuecTBo TUIIOB U pa3mMepoB COOpPHBIX A€Talel W KOHCTPYKIMHM JUIsl 3aHUs JOJKHO
ObITh OTPAHUYEHHO, TaK KaK HM3TOTOBJATH OOJIBIIOE KOJIMYECTBO OAMHAKOBBIX W3JCIUN U
MOHTaK UX BECTH JIeT4€. DTO MO3BOJSET TAKKE CHU3UTh CTOUMOCTh cTpoutenbeTBa. [loaTomy
TUNU3aLUs  CONPOBOXAAeTCs yHH(puKanmed, KOTOpas IpeanosaracT IPHUBEICHUE
MHOT0OOpa3HbIX BHUJOB THUIOBBIX JAETajeil K HEOOJIBIIOMY YHCIYy OIPEIEIIEHHBIX THIIOB,
eanHooOpa3Heix 1o ¢Qopme u pasmepaMm. [lpy 3TOM B MaccoBOM CTPOMTEIbCTBE
YHUQUIMPYIOT HE TOJIBKO pa3Mephl AeTaiedl U KOHCTPYKIIMM, HO U OCHOBHBIE X CBOMCTBA.
VYHudukanus neraneit 10KkHa 00ecnedrnBaTh UX B3aUMO3aMEHSIEMOCTh U YHUBEPCAIbHOCTb.

HanOonee coBepIlieHHbIE THUMOBbIE AETAIU U KOHCTPYKIUH, IPEUIOKEHHBIE POEKTHBIMU
OpraHM3alusIMUA U IPOBEPEHHBIE B IPAKTUKE CTPOUTEIBCTBA — CTAHAAPTU3HUPYIOT, IOCIE
Yero OHU CTaHOBSTCA OOS3aTENbHBIMU JJS TPUMEHEHHs B MPOEKTUPOBAHUU M JUIs
3aBOJICKOTO M3TOTOBJICHUS.

1.1.4 Ennnas moayJibHas cucremMa

VYHupukanus 00beMHO-TUIAHUPOBOYHBIX MMapaMETPOB 3/1aHUN U pa3MEPOB KOHCTPYKLUMNA U
CTPOUTENBHBIX W3JIEIHA OCYIIECTBIAETCS HAa ocHOBe Ennuoil moaynpHOM cuctemsl (EMC),
T.€. COBOKYIIHOCTH IPaBWJI KOOPAHMHALMM Pa3MEPOB 3JaHMM M HMX JJIEMEHTOB Ha OCHOBE
KPaTHOCTH 3TUX Pa3MEpPOB YCTAHOBJICHHOW €UHULIE, T.€. MOLYIIIO.

B kauectBe ocHoBHOro moayins (M) mpunsita BenuunHa 100 MM. Bce pasmeps! 31anHus,
UMEIOIMe 3HaUYeHUe Uil YHU(UKAIMU, JOJKHBI ObITh KpaTHBI MOAYMO. J[Isl moBBIIEHUs
CTeneHW YHU(DUKAIMKU MPHUHATHI MPOHM3BOAHBIC MOIyIH: YKpymHeHHbie (60M, 30M, 15M,
12M) u apo6usie (1/2M = 50 mMm; 1/5M; 1/10M; 1/20M; 1/50M; 1/100M).

B Hacrosiee Bpems, ucxons u3 (QpyHKUIMOHAIBHBIX, YJKOHOMUYECKHUX U APXUTEKTYPHBIX
TpeOOBaHUM, pa3Mepbl MOIYJIbHBIX MPOJETOB, MOAYJIBHBIX IIaroB M MOAYJIBHBIX BBICOT
sTakeil 00bEMHO-TIJIAHUPOBOYHBIX 3JIEMEHTOB 3/IaHUI Ha3HAYAIOT KPATHBIMH YKPYITHEHHBIM
MOZYJISM.

JIns1 IpOMBIIIUIEHHOTO CTPOMTENIBCTBA YCTAHOBJIEH €IMHBIA YKPYINHEHHBIH MOAyiabr 60M
(6000 MM) a71s1 BEpTUKAIBHBIX M TOPU3OHTAIBHBIX U3MEPEHUH.



1.2 O61mme cBeIeHUsI O CTPOMTEIBLHBIX MaTepHaIax
1.2.1 Knaccuukamusi CTpOUTEIbHBIX MATEPHAIOB

ITo Ha3HaYEeHUIO MAaTEepUAJIbI ACJIAT HA CIAEAYIOLINUE TPYIIIIbI:

- KOHCMPYKYUOHHble, KOTOPbIE BOCIPUHUMAIOT U MEPEIAIOT HArpy3KH;

- Meniou3onAYUOHHble, OCHOBHOE Ha3HAYCHHE KOTOPBHIX — obecrieueHrne HeoOXOIUMOTO
TEIUIOBOI'0 PEKUMA B MIOMEIICHUN PU MUHUMAJIBHBIX 3aTpaTax dHEPTHH;

- akycmuyeckue (3BYKOIOTJIOIIAIOIINE W 3BYKOU3OJSIIUOHHBIC) — JUIsl CHUXKEHUS YPOBHS
«IIIYMOBOTO 3arpsA3HEHUS» OMEIEHNUS;

- 2UOPOUBONAYUOHHBIE U KPOBelbHble — JIJISl CO3JAaHUs BOJOHEIPOHUIIAEMBIX CIIOEB Ha
KpPOBJISIX, TOJ3€MHBIX COOPYKEHUSX M JPYTUX KOHCTPYKIHSAX, KOTOpPhIE HEOOXOIUMO
3alMIIaTh OT BO3IEUCTBUS BOAbI U BOJASHBIX MapoOB;

- 2epmemusupyrouue — I 3aJISJIKU CTHIKOB B COOPHBIX KOHCTPYKIIHSIX;

- omoenoyHvle — A YIAy4IlIeHUs JeKOPATUBHBIX KAY€CTB CTPOUTENbHBIX KOHCTPYKIUH, a
TAKXe€ JJISI 3alIUThl KOHCTPYKIIMOHHBIX, TEIUIOM3OJILMOHHBIX M JIPYTHMX MAaT€pPHaJOB OT
BHEIIHUX BO3JCUCTBHI;

- cneyuanbHo20 HazHayenus (OTHEYIOPHBIC, KUCIOTOYIOPHBIE U JIP.), IPUMEHSIEMbIE MPU
BO3BEACHUU CIELUATBHBIX COOPYKEHUM.

Hexotopsie matepuansl (HanmpuMep 1IEMEHT, U3BECTh, JPEBECHUHA) HEJIb3s OTHECTH K KaKOU
anb0 OAHOM TpymIe, TaK KaK WX UCHOJB3YIOT U B UCXOJAHOM COCTOSIHUH, U KaK ChIpbe IS
MOJYyYECHHUS] JPYTUX CTPOUTEIBHBIX MATEPHATIOB M M3JACIMA — 3TO TaK Ha3bIBa€MbIE
Mamepuanvl 00uje2o0 Ha3HaAYeHusl.

1.2.2 ®axTopsl, onpeaeasomye NopeieHne CTPOUTEILHbIX MATEPHAJIOB
B YCJIOBHSX MOXKapa

ITon moBeAeHHEM CTPOUTENBHBIX MATEPHAIIOB B YCIOBHUAX MOKapa MOHUMAETCS] KOMIUIEKC
(U3UKO-XMMHUYECKUX MPEBpAIICHUN, MPUBOAAIIMX K H3MEHEHHIO COCTOSIHMSI M CBOMCTB
MaTEpUasoB MO/ BIUSHUEM UHTEHCUBHOTO BBICOKOTEMIIEPATYPHOT'O HAarpeBa.

s Toro 4ToOBl MOHATH KaKM€ M3MEHEHHUS NMPOMCXOAST B CTPYKType Marepuala, Kak
MEHSIIOTCS €r0 CBOWCTBA, T.€. KaK BIMSIOT BHYTPEHHHUE (DAaKTOpPHI Ha MOBEJCHNUE MaTepuaa B
YCIOBUSIX TIOXKapa, HEOOXOJMMO XOpOIIO 3HAaTh CaM MaTepuaj: €ro IMPOUCXOXKICHUE,
CYIIHOCTb TEXHOJIOTMH U3TOTOBJIEHUS, COCTaB, HAYAJIIBHYIO CTPYKTYPY U CBOWCTBA.

B mpomecce skcmmyaranuu MaTepuanga B OOBIYHBIX YCJIOBHUSIX HAa HErO BO3JIEHCTBYIOT
BHEINIHUE (PaKTOPBI:

- 005acTh mMpuMeHeHus (sl OOJMIOBKM IOJIa, MOTOJKA, CTEH, BHYTPU IOMELICHMS C
HOpPMaJIbHOU CpeIoH, ¢ arpecCUBHON Cpeioi, CHapYKU TIOMEIEHUs U T.1.);

- BIQXXKHOCTh BO3yXa (4eM OHa BBIIIE, TEM BBIIIE BIaKHOCTh MIOPUCTOTO MaTepHaa);

- pa3inyHble HAarpy3KH (Y€M OHM BBIIIE, TEM TSDKEIEE MaTepUaly CONPOTHUBIIATHCS HX
BO3JICUCTBHIO);

- TpUPOAHBIE BO3JIEHCTBHS (COJIHEUHAs pajaualus, TeMIepaTypa BO3/ayXa, BeTep,
atMocdepHbIC OCAIKU U T.1.).

[Tpu mo>kape KpoMe 3TUX, Ha MaTepuai BO3ACHCTBYIOT U 3HAYUTENBHO O0Jiee arpecCUBHBIE
(bakTophI, TaKUE KaK:

- BBICOKasl TEMIIEPATYPA OKPYKAIOLIEN CPEJIBI;

- Bpems (IIPOJOKUTEIBHOCTh) HAXOXKIEHHS MaTepuaia IOJ BO3JAEHCTBHEM BBICOKON
TEMIIEPATYPHI;



- BO3/ICICTBUE OTHETYLIANUX BEIIECTB;

- BO3/ICMICTBUE arpECCUBHOU CPEBI.

B pesynbTare Bo3aeiicTBUs Ha MaTepuall BHEIIHUX (PAKTOPOB IOKapa B Marepuajge MOr'yT
MMPOTCKATh TC WJIM HMHBIC HCTATHUBHBIC IPOLCCCHI (B 3aBUCMMOCTH OT BHUJA Marcpuajia, €ro
CTPYKTYPBbI, COCTOSIHUS B IIEPUO/]] SKCILITyaTallUN).

U hswd P
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Bomnpocs! Ajisi CAaMOKOHTPOJIs1

Knaccudukanuu 3qa0uil 1o Ha3HAUYEHUIO, KAIUTAIBHOCTH, 3TaXXHOCTH, JOJITOBEYHOCTH
Knaccudukanuu 3qanuii Mo B3pbIBOMOKAPHON U MOKAPHOM OTIACHOCTH

TpeboBanus, NpenbABIsAEMBIE K 31aHUAM

Enunas MoxynbHas KOOpAWHALMS pa3MEPOB B CTPOUTEILCTBE

Knaccudukanus cTpouTenbHbIX MaTEpPHUAIOB.

Tunuzanus u yHuGUKaKs 3AaHUH U X KOHCTPYKIUH

Cnncok Jureparypsl
a) ocHOBHas juTeparypa (oudauoreka CI'AY)

Bapadanmukos, FO.I'. CtpourensHeie Matepuansl u u3nenus [Tekcr]: yuebnuk / HO. T.
BapabGanmkos. — M.: Akagemus, 2012. — 416 c. — ISBN 978-5-7695-7347-7.

OpaoBa, C. C. 3ganus, coopyXeHHS W WX YCTOWYMBOCTH IpH Toxkape [Tekct]: yueOHOE
mocobue / C. C. Opnosa, T. A. IlankoBa, C. B. 3atuHankuii. — CapaToB: HU3IATEIHCTBO
«CapatoBckuit ucrounuky, 2015. — 130 ¢. — ISBN 978-5-91879-507-1

OpaoBa, C.C. ApxurekTypa HpOMBITIUIEHHBIX 3maHuil [Tekct]: yae6HOe mocobme / C.C.
Opiosa, T.A. ITankoBa, T.W. bonyto. — Caparos: uzn-Bo «CapaToBCKUA UCTOUYHUK», 2011. —
200 c., nn. — ISBN 978-5-91879-119-6.

Monos, K.H. Crpoutensubie MaTepuaibl u uzgenus [Tekcr]: yueObnuk / K. H. ITomos, M. b.
Kanno. — M.: Cryzenr, 2011. — 440 c. — ISBN 978-5-4363-0003-0.

0) 1omOTHUTENbHAS JTUTEpPaTypa

JsatkoB, A.Il. Apxutektypa npomsiluieHHbIX 30aHui [ Tekcr]: yuebnuk / C.B. [latkos, A. I1.
Muxees. — M.: u3n-so ACB, 2010. 550 c.

Buabuuk, H.I'. Apxurekrypa 3ganuii [Tekcr]: yueonuk / H.I'. Bunbuuk. 2-e u3n. nepep. u
nom. — M.: THOPA-M, 2012. - 319 c.

CHull 2.09.02-85*. TIpousBoacTBeHHbIe 3MaHusL.- M.,1991.

CHull 2.09.04-87* AnMHUHUCTpaTUBHBIC U OBITOBBIC 3aHus.- M., 1995,

CHull 2.01.02-85*. IlpoTuBOIIOKapHBIE HOPMBI.

CHull 21.-01.-97*. IIpotuBonoxxapHas 6€30acCHOCTb 31aHUK U COOPY>KEHHH.



Jlexnusa 2

CBOMCTBA, XAPAKTEPU3VYIOIIUE ITOKAPHYIO ONACHOCTD
CTPOUTEJIBHBIX MATEPHUAJIOB

[Tox moskapHOW OMACHOCTBIO MPUHSITO TOHUMATh BEPOSATHOCTh BOSHUKHOBCHHSI  PA3BUTHUS
Mo’kapa, 3aKJII0UYEHHYIO B BEIIECTBE, COCTOSIHUM WU TpoIiecce.

[To>xapHasi OMTACHOCTH CTPOUTEIIBHBIX MAaTEPUAIOB OMPEIEISICTCS CICTYIOIIMMH TTOXKAPHO-
TEXHUUYECKUMHU XapaKTePUCTUKaMH (CBOMCTBAMH):

I'oproyects — CBOMCTBO, XapaKTEpU3YIOLIEE CIIOCOOHOCTh MaTepHalia rOpeTh.

Heroprouue (Hecropaemblie) — 3TO MaTepHalibl HE CIIOCOOHBIE K TOPeHUIO Ha Bo3ayxe. s
HETOPIOYHMX MAaTEpPHAJIOB IPYTHe MOKa3aTeNlb MOXKApPHON OMAacHOCTH HE ONPENeISIOTCS U HE
HOPMHUPYIOTCS.

I'oproume (cropaempie) — 3TO MaTepHaIbl CIOCOOHBIE CaMOBO3TOPATHCS, a TaKKe
BO3TOPATHCS OT HCTOYHHMKA 3KUTAHUSI B CAMOCTOSATEIBHO TOPETh MOCIIE €r0 yIalICHHUS.
BocniiaMeHsieMOCTh — CIIOCOOHOCTh MaTepHaia BOCIUIAMEHSTCS OT HCTOYHHKA

3aKHUI'aHus, 1100 IIpU HArpese A0 TeMICpaTypbl CaMOBOCILUIAMCHCHUS.
PaCHPOCTpaHeHI/Ie MJIaMeHH — CIIOCOOHOCTH 06pa3ua MaTcpuajia paCupoCTpaHATh IJIaMA
I10 ITOBCPXHOCTH B IIPOLECCCE €TI0 I'OPCHUSI.

JIbIMOBBI/IeJIEHHE — CIIOCOOHOCTh Marepuajia BBIICHATh JbIM TPU  TOPECHHH,
xapaktepusyercs Ko3hGUIHeHTOM TbIMO0Opa30BaHUS.
Koy¢ppuunent apiMoodpazoBaHMsi — BEIWYMHA, XapPaKTEPU3YIOIIAsi ONTHYECKYIO

IUIOTHOCTD JIbIMa, 00Pa3yroIIerocsi Ipyu CropaHuu o0pasiia MaTepualia B 3KCIepUMEHTaIbHON
ycraHoBke, onpezensercs no ['OCTy.

IToxa3arenb (MHAEEK) TOKCHYHOCTH IIPOJYKTOB TOPEHHsI MAaTEPHAJIOB — 3TO OTHOILLIECHUE
KOJIMYECTBA MaTepHalia K eIWHHIE 00beMa KaMephl SKCIIEPHMEHTAILHOW YCTaHOBKH, TPHU
CTOpaHUU KOTOPOTO BBIICHAIONIME TMPOAYKTHl BbI3bIBAIOT THOENs 50% MOIONBITHBIX
KUBOTHBIX.

Jns Oosiee TOMHOM OLEHKM IMOKAPHOM ONACHOCTH CTPOMUTENBHBIX MaTepUajoB
paccMaTpUBAIOT U JIpyTrye Noka3aTeiau (Temreparypa BocIjaMeHeHHs!, KUCIOPOJHBIN HHJIEKC,
MHJIEKC PacIpOCTPaHEHHS IJIAMEHHU, CKOPOCTh PACIPOCTPAHEHHUS TUIAMEHH TI0 MTOBEPXHOCTH
MartepHaa, TeIioTa CrOpaHus).

MPOIECCHI, MTPUBOJAIIUE K U3MEHEHUIO CBOMCTB
CTPOUTEJIBHBIX MATEPHUAJIOB B YCJIOBUSAX ITOKAPA.

2.1 ®usnyeckue Npouecchl

TemnonepeHoc (Temjionepenada) — 3T0 HEMPEPHIBHOE MEPEMENIEHHUE TEIJIOBOIO MOTOKA
oT o00orpeBaeMOil MOBEPXHOCTH oOOpasma Marepwana BriayOb (B HampaBlIeHUU
HeoborpeBaemMoil moBepxHOCTH). OCHOBHBIM TIOKA3aTelieM, XapaKTePU3YIOIIUM DPa3BUTHE
ATOrO Mpolecca, BIsETCA TeMIIepaTypa MaTepuarna.

Baaromepenoc — oTpakaeT NpoLEcC NEepeMEelIeHHs] BJard B IOPUCTOM CTPYKType
MaTtepuaia OJHOBPEMEHHO C pa3BUTHEM IIpoOliecca TEIJIoNepeHoca.

ITockonbKy 3TH TpoLECCHl JIEUCTBYIOT OJHOBPEMEHHO, MX PACCMaTPHUBAIOT KAK OJUH
IIPOLIECC TEIJI0-BIIarONEpEHoOca.

OcCHOBHBIM TOKa3aTelIeM Mpolecca BiIaronepeHoca gBiseTcss U30bITOUHOE JaBICHHUE Mapa
B 30HE HMcnapeHus. JlaBieHue mapa sBISE€TCS OJHUM M3 OCHOBHBIX CTHUMYJSITOPOB IpoIecca



paspylLIeHHs MaTepHuaa.

[Tpu npeBbILIEHUH U30BITOUHBIM JaBICHUEM HEKOTOPOM KPUTUYECKOW BEIMYMHBI 3TOT
IPOIIECC MOYKET MPUBECTH K SIBJICHUIO B3PHIBOOOpA3HON MOTEPH LIEIOCTHOCTH MaTepuaa.
Enu wn30piTouHOE JaBlieHHME HE MPEBBIIIACT KPUTHUECKOW BEIUYMHBI, JTO SBICHHE HE
IIPOUCXOMMT.

2.2 XuMu4ecKue npouecchbl

JleruipoTanus — XMMHUYECKasi PEaKIys OTIICIUICHUS] OT MOJICKYJIbI BEIIECTBA XUMHYCCKH
CBS3aHHOM BOJbl. DTOT IPOLIECC XapaKTEPEH JUIS psijia MIPUPOAHBIX KAMEHHBIX MaTEpUaloB, B
YAaCTHOCTH THIICA W MCKYCCTBEHHBIX KAMEHHBIX MaTepPHAJIOB, M3TOTOBJICHHBIX Ha
MHHCPAJIBbHBIX BAXKYIIHUX BCHICCTBAX U JP.

Jlucconuanusi — paciierieHue (pacraja) MoJieKysl. XapakTepHa HPUPOJHBIM KaMEHHBIM
Marcpualiam, MHHCPAJIbHBIM BSKYIIUM BELICCTBaM, KOTOPBIC  ABJIAKOTCA OCHOBOM
MCKYCCTBEHHBIX KaMEHHBIX MaTepUalioB. JTa PEaklys MPUBOAUT K CHIDKCHHUIO OOBEMHON
MaccChl, IPOYHOCTH MaTepHaia, yBEIIMYCHHIO €ro MOPHUCTOCTH.

XuMuYecKoe pa3yioKeHHe TBEP/bIX MATCPHAIOB COCTOUT B TOM, YTO IPH MOBBIIICHUN HX
TEeMIEepaTyphbl JI0 ONPEIEIEHHOrO Ui KaKJO0ro Marephaja HauyMHACTCS IPOIECC pa3pbiBa
XMMHYECKUX CBs3ed ¢ oOpa3oBaHHMEeM O0o0Jiee MPOCTHIX KOMIIOHEHTOB (TBEPHABIX, KUJKHUX,
ra3o000pa3HbIX).

2.3 OU3UKO-XUMHUYECKHE PO EeCcChI

OCHOBHBIM (PU3UKO-XMMHYECKHM MPOIECCOM, KOTOPBIH MPOMCXOJUT C OPraHUYECKHUMHU
CTPOUTENIBHBIMU MaTe€pHaAJIaMH YCIIOBHAX I10Kapa, SABISAETCS MPOLIECC TOPEHUS.

I'openne — 3T0 CIOXHBIA (PU3MKO-XMMUYECKHII MPOLECC MPEBPAIICHUS] TOPHOYUX
MaTepHaJIOB B POAYKTHI TOPEHHUSI, COIPOBOKAAIOIINICS BBIJICIICHUEM TEIUIA U CBETA.

IIpouecc TOpeHHs  BKIIOYAET COBOKYIHOCTb  COCTABJIAIOIIUX  €r0  IPOLECCOB:
BOCIUIAMEHEHUS, PACIIPOCTPAHEHUS IIJIaMEHU, TETUIOBBIIECIICHMS, IBIMOBBIJICIICHHUS.

Bocniiamenenne — 1mponecc MNPUHYAUTENBHOIO 3aXXUTaHUs TOPHOYEH CcMmecH, T.e.
WHUALMAPOBAHNE FOPEHUS BBICOKOHATPETHIM UCTOYHHUKOM 3a)KUTaHMS.

Pacnpocrpanenue njaMeHH SBISIETCA HENPEPBIBHBIM IIPOLIECCOM, IMPOUCXOMAIMM 3a
CYET TeIUIa, BHICBOOOXKIAIOIIErOCs B pe3yJIbTaTe XMMHUECKON PEaKIK U MePeIBUTal0LIerocs
K HECTOPEBILIEH YaCTU TOBEPXHOCTU MaTepuaia.

TenJioBbIAeICHUE SBISAETCSA CIEACTBHEM IIPOLIECCa TOPEHUS MATEpUAIOB B YCIOBHUAX
noxkapa. Belgensromeecs TeII0o MAET 4YacTO HAa HArpeB HECTOPEBIICH 4YacTH TOPSILEro
MaTepuaia (Ha MOATOTOBKY €€ K FOPEHUIO0), JPYT'HX TOpIOYUX MaTepUalioB, COCTABIISIOIINX
MO’KAPHYIO HAarpy3Ky MOMEILEHHUs], Ha HarpeB HETOPIOYUX MATEPUAIIOB.

J{bIMOBBI/IEJICHHE SIBISETCS CONMYTCTBYIOIIMM IIPOLIECCOM TOpeHHs. JpIM IpencTaBisieT
co0OM a3p030I1b, COCTOSAMIMHA KaK W3 TBEPABIX (Ca)KH, 30JIbl), TAK M XKUJAKUX YacTHUL. J[pM
OOBIYHO COAEPKUT TOKCUYHBIE IPOAYKTHI TOPEHUSI.

Bonpocsl A1 caMOKOHTPOJISI
CBolicTBa, XapaKTEpHU3YIOLIHUE MOKAPHYIO OIACHOCTh MaTEPUAIOB.
Krnaccudukanmonnsie METOABI OLIEHKH MTOKa3aTesNell mo)kapHOH OMTacCHOCTH MaTepPHaJioB
3. dusunueckue IMPOLECCChI, MPUBOAAININE K U3MCHCHUIO CBOMWCTB CTPOUTECIIbHBIX MAaTCpPUAJIOB B
YCIIOBHSIX MOKapa.
4, XuMu4yeckue IIpOUECCChI, NMPUBOJAAIINE K N3MCHCHUIO CBOWICTB CTPOUTEIIbHBIX MAaTCpUaAIOB B
YCIIOBHUSIX IOXKapa.

A
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5. DOHU3UKO-XUMHUYECKUE mpoucecCorl, MNPUBOAANUMC K HN3MCHCHUIO CBOMCTB CTPOUTCIBbHBIX
MaTE€pUajIOB B YCIIOBHUAX ITOXKapa.

Cnucok JuTepaTypsl

a) ocHOBHag jTeparypa (bubmmoreka CI'AY)

1. Bapabanmukos, FO.I'. Crpoutensaeie MaTepuansl u uzgenus [Tekcr]: yuebnuk / 1O. T.
Bapabanmuko. — M.: Akagemus, 2012. — 416 c. — ISBN 978-5-7695-7347-7.

2. Opaosa, C. C. 31anus, COOpYXEHHS ¥ WX YCTOWYMBOCTH NpH moxape [Tekcr]: yueOHOe
nocooue / C. C. Opnoa, T. A. Ilankopa, C. B. 3atunankuii. — CapaToB: H31aTEIbCTBO
«CaparoBckuit ucrounuky, 2015, — 130 ¢. — ISBN 978-5-91879-507-1

3. TTomos, K.H. Ctpourensubie Matepuansl U u3nenus [Tekcer]: yueonuk / K. H. TTonos, M. B.
Kanno. — M.: Crynenr, 2011. — 440 c. — ISBN 978-5-4363-0003-0.

0) IOTIOTHUTENbHAS INTEPATypa

1. 3panHus, coOOpyXeHHS U UX yCTOMUMBOCTH mipw moxkape [Tekct]: yuebnuk / Ilog pex. W.JL
Mocankoa. — M.: AI'TIC MUYC P®, 2003.—656 c.

2. Koponbuenko, A.Sl. [lokapHas ONAacHOCTh MaTEpHUAJOB JUIS CTPOUTENbCTBA. [TeKcT]:
yaebHoe ocodue / A.5. Koponpuenko. — M.: Iloxapuayka, 2009. — 217 c.

3. Kopoabuenko, A.fl. TloxxapHasi omacHOCTh CTPOMTENBHBIX MaTepuanoB. [Tekcr]:  yueOHOe
nocooue / A.51. Koponbuenko, [1.B. Tpymkun M.: IToxaprayka, 2005. — 232 c.

4. TOCT 30444-97(I'OCT P MDK 51032-97). Marepuansl CTpOUTEIbHBIE. MeETOMIBI
WCTIBITAHUI HA pacTpOCTPaHEHHUE IIIIAMEHH.

5. Mexrocynapcrennbiii cranaapt ['OCT 30244-94 "Marepuaibl CTpPOHMTENBbHBIE. METObI
WCIBITAaHUI Ha TOPIOYECTh"
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Jlexknusa 3
MNPUPOJAHBIE KAMEHHBIE MATEPHUAJIBI

[IpupoaHbIMM KaMEHHBIMM MAaTepHAJAMM HA3bIBAIOT MaTepHallbl U W3JeNus,
MOJTy4aeMble MEXaHUYeCKO 00paboTKo# (IpoOiieHrneM, pacKaabIBAaHHEM, PACIIHIIMBAHUEM U
T.II.) TOPHBIX MOPO/I.

3.1 Buabl NpUPOAHBIX KAMEHHBIX MATEPHAJIOB M UX IPUMEHEHHe

B 3aBucumocTH ot crerneHn 00paboTKH: pa3IyaroT: Tpyoo0o0padoTaHHbIe KaMEHHBIE MaTepUaJlbl,
HITY4YHbIE U3METHS U TPOPUIUPOBAHHBIEC JETAIH.

Krpy6oo6paboTaHHBM MaTepHuadaM OTHOCAT: MECOK, I'paBUi, IICOCHB,
OyTOBBI KaMeHb (KpYIHbIE KYCKM KaMHS HETpaBWILHOM (DOPMBI, MOMy4aeMble B3pPHIBHBIM
METOIOM, WJIH TUTHTHI HETIPABUIILHON ()OPMBI, TIOJTy9YaeMbIe BEUIAMBIBAHHEM U3 CIIOMCTHIX MTOPOJ).

KusngenusM u3NpHPOTHOTO KaMHS OTHOCAT: KOJIOThIC ¥ MWICHBIC TUIUTHI U
KaMHM s OONMIOBKM M KJIAJKH CTEH, YCTPOWCTBA TIOJNOB, JIOPOXKHBIX IOKPBITHH,
THIPOTEXHUYECKUX COOPYKECHHH U JIP.

Cmenogvle KaMHuU TIOTYYAIOT BHITMIMBAHIEM U3 MSTKUX TOPHBIX MOPO (TIOPUCTBIX «TTMITHHBIX)
M3BECTHSIKOB, OTOK U BYJIKAHIMYECKHX TY(OB).

Hapysicnyro 06nuyoexy 30anuti BHIIOMHSAIOT W3 IUIMT U (DaCOHHBIX JieTaledl U3 IUIOTHBIX H
arMOCc(epOCTOMKMX TIOPOT (TPaHUTBI, CHEHUTBI, TaO0PO ¥ JIP.) WM TUIOTHBIX N3BECTHSIKOB.

Brympennroro 0bnuyosxy 30anuii IpOU3BOAAT TUTUTAMH U3 TIOPOJT CPEIHEl TBEPIOCTH: MPaMOPOB,
TIOPUCTBIX W3BECTHAKOB (TPAaBEpPTHHA, PAKYyIICUHWKA) W Jp. llopuicThie TMOpOABL, KpoMe
nexkopatuBHOTO  d(pdekra, 00ECHeuMBalOT XOPOILIYIO aKYCTHKYy IIOMEIIEHHM | T03TOMY
PEKOMEHIYIOTCS JIIS TEATPOB M KWHOTEATPOB.

Yemporicmeo nokpwimuii nona  TIPOU3BOIAT TIOIMPOBAHHBIME (peke NITH(HOBAHHBIMH) TTUTAMHU
U3 TBEPBIX MOPOJ (TPaHUT, CHEHUT U JIp.). B OMEIeHnsIX ¢ Manoil HHTEHCUBHOCTBIO IBIDKEHUS U
BBICOKAUMH TPEOOBAHMSIMH K JICKOPAaTHBHOCTH BO3MOYKHO WCIIOJIb30BaHHE IUIUT W3 Mpamopa.
TomuyHa T nona — He MeHee 20 M.

3.2 OcoOeHHOCTH NOBeIeHHsI IPUPOJAHBIX KAMEHHBIX MATEPHAJIOB B YCJIOBHSIX N0Kapa

MoHoMIHEpaTbHbIE TOpHBIE MTOPOJIBI (THUIIC, M3BECTHSK, MPaMop U JIp.) MPU HarpeBe BemyT ceds
Oosiee CMOKOMHO, YeM NOoJMMUHEpaTbHble. OHM TIPETEepIieBalOT B Hadale CBOOOHOE TETUIOBOE
pacimpenre, 0CBOOOKAASICh OT (PM3UUECKH CBS3aHHOM BJArd B MOpax Matepuasa. ITo He PUBOJIHT,
KaK TPaBWJIO, K CHIDKECHHIO TPOYHOCTH W JaKe MOXKET HAONFOJAThCS € POCT IPH CIIOKOHHOM
yIajeHul CBOOOIHOM Blary. 3aTeM B pe3yJbTare ASHCTBUSI XUMUYECKUX MPOLIECCOB ACTHIpATAIU 1
JIACCOIIMAIIAHN MaTepral peTeprieBaeT MOCTENEHHOE pa3pyIIeHHe (CHIKEHHE TIPOYHOCTH).

[TonmmMuHepabHBIE TOPHBIE TOPOBI BEMYT Ce0Si B OCHOBHOM aHAJIOTHYHO MOHOMHHEPATBLHBIM, 32
UCKITFOUYCHHEM TOTO, YTO TP HarpeBe BO3ZHWKAIOT 3HAYWTEIIHHBIC HAINPSDKEHHS, OOYCIIOBIICHHBIC
Pa3MYHBIMU BETUUMHAMHI KOX(D(HIIMEHTOB TEIJIOBOTO PACHIMPEHUS] Y KOMIIOHEHTOB, BXOJSIIMX B
COCTaB FTOPHOM MOPOJIBL. ITO MPUBOAMT K PA3PYIICHUIO MaTepraia.

B mporiecce oxmakaeHuss OONBIIMHCTBA MaTEPUAIOB TOCIE BBICOKOTEMIIEPATYpPHOTO HarpeBa
TIPOJIOJDKACTCSI MI3MEHEHHE (Yallle - CHYKEHHE) IPOYHOCTH.
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KEPAMUYECKUE MATEPUAJIbI U MUHEPAJIbBHBIE PACIIJIABBI.
3.3 Kepamuyeckune MaTepuasibl U H3/1eJIUs1

KepamuueckuMu Ha3bIBalOTCS MCKYCCTBEHHbIE KaMEHHbIE MaTepUallbl U M3JEHA,
NoJIydaeMble U3 TJIMH U X CMecell ¢ MHUHEpaJbHBIMU J00aBKaMH MyTeM HX (OPMOBAHMUS,
Cymkd U oOxwura. ['TMHbI 00ecreunBaroT noydeHue yno00popMyeMoil CBA3HOM Macchl, a Moce
o0kura — TPOYHOrO M BOJOCTOMKOTO 4yepenka. HermacTuudble 00ABKM — yaydIaiOT
TEXHOJIOTMYECKHE CBOMCTBA ChIPbEBOM MACChI (00JIETHAOT CYIIKY, YMEHBIIAKOT YCAAKY U CHUXKAIOT
TEMIIEpaTypy OOXKura) M MPUIAIOT MaTepualy >KEJIaeMble CBOMCTBA (BBICOKYIO IOPHUCTOCTb,
HOHIDKEHHYIO TEeIUIOIUIONPOBOIHOCTD U T. I.).

B 3aBHCHMMOCTHM OT CTPYKTYPbl KepaMHYeCKHMX CTPOiMaTepHajioB  OHH
NOAPA3/AeJA0TCH HA IBe TPyNIbI:

= [lopuctsie — noraomaroT §-20% Boabl o macce wim 14-36% mo odwvemy. [lopuctyro
CTPYKTYPY MMEIOT CTEHOBBIE, KPOBEJIbHbIE U OOJIMIIOBOYHBIE MaTEpHUaibl, a TAKXKe CTEHKU
JPEHAXXHBIX TPYO.

* [InorHsle — noraomawt 1-4% no macce win no oobemy 2-8%. [noTHYIO CTpYKTYpPY
UMEIOT TUTUTKU JJIS1 TI0J1a, JIOPOKHBIA KUPIHAY, CTEHKH KaHAJIH3aIlMOHHBIX TPYO.

Ilo Ha3HAYEHHIO JeJIATCA HA:

- CTeHOBbIE U3/I€TUS — KUPIIUY, IyCTOTEIblEe KAMHM U NIAHEJIN U3 HUX;

- KpoBenbHble uznenus (uepenuia);

- DJIeMEeHTBI IEPEKPHITHIL;

- Uznenusa ans oOnMUOBKU (acaJoB — JIMLIEBOW KHUPIHMY, MajorabapuTHbIE M Jpyrue
IUTATKY, HAOOPHBIE MTaHHO;

- WU3nenust 11 BHyTpeHHeW OOIMLIOBKM CTE€H — TIJla3ypOBaHHbIE IUIUTKU U (DacOHHBIE
JIeTaIi K HUM — KapHU3bI, YTOJIKH, TTOSICKH;

- 3anoJIHUTENN AJIs1 JIETKUX O€TOHOB — KEPAaM3UT, arjIoNoOpHUT;

- Tennon30sIMOHHbIE U3JENUs — HePIUTOKEpaMUKa, SUeHcTas KepaMuKa..;

- CaHMTapHO-TEXHUYECKUE U3/IENINS — YMBIBAJIbHBIE CTOJIbI, BAHHBI, YHUTA3BI;

- [Inutka ans nona;

- JIopoxHBIi1 Kupnuy;

- KucnoroynopHsie uznenust — Kupnud, INIMTKH, TPYObI U (haCOHHBIE YaCTH K HUM;

- Orueymnopsl;

- 3nenus f7st oA3eMHBIX KOMMYHHUKALIUN — KaHAJIM3aLMOHHBIE U IPEHAXKHbIE TPYOBHI.

Kepamuueckue maTepuaisl MoiaydaroT mytem oOxura riauH 1o temneparyp 900...1300°C.
B nmnpouecce oOxura mpoucxomiT (PU3MKO-XMMUYECKHE IPOLECCHl, MPUBOASILINE K
YIPOYHEHHUIO MaTepHana.

3.4 MuHepaJibHbIE PACILIABbI

MunepanbHble pacIulaBbl MMOJIY4alOT MyTEM HarpeBa MPUPOJHBIX KaMEHHBIX MaTepHaioB
JI0 TeMIlepaTypsl IUIaBIEHHs M Mocienyromero octeiBanus (B ¢opme). Tak momyuaror
KBaplEBOE CTEKJIO, CTEKJIOBATY, MUHEPAIbHYIO BaTy.

Creksi0 — aMophHBIH MpO3pauHbli MaTepuall, NOJIY4YaeMbId IepeoXIaKICHUEM
pacIUIaBIE€HHON CTEKJIOMAacChl, COCTOSILEd M3 CHJIMKAaTHBIX MAarepualioB, T.€. CBIpbE
(KBapLEeBOro MeCKa, U3BECTHSKA, COJIbI, CYIb(aT HATPHUs, JOJIOMUTA, OJEBOTO IITATa).

Crekiio moiay4aroT MyTEM BapKu CTPOUTEIBHOIO CUIMKATHOTO CTEKJA B CTEKJIOBAPEHHBIX
neyvax.
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BI/IIIBI CTECKJIA 1 UX IPUMCHCHHE
1. JIucroBoe crekyo. B 3aBucumoctH OT 00jacTH INPUMEHCHUA CTPOUTCIBHOC

JIUCTOBOEC CTCKIIO MMECT CICAYOINE PAa3HOBUIAHOCTHU:

*  OxonHOe — OeClIBETHOE HETIOJIMPOBAHHOE CTEKIIO.

"  Apmupoéannoe — TOIY4YalOT METOJOM HENPEPHIBHOTO IpOKara C
OJIHOBPEMEHHOW  3alPpeCCOBKOM  BHYTPHM  JIMCTA METAUIMYECKOM CETKH U3
HUKEJTUPOBAHHOU MpoBOJIOKH Auamerpom 0,45...0,5 mm. [IpuMeHSIIOT 171 OCTEKJIEHUS
donapeit, 7151 OrpaxAalIIKUX U KPOBEIbHBIX KOHCTPYKLIUH.

* Vseonesoe — cmocoOHO mpomyckaTh yinbTpaduoseroBsle Jaydd A0 25%.
[IpuMeHsSIIOT 1711 OCTEKJICHHS OKOHHBIX IPOEMOB B JIEUEOHBIX M JETCKUX
YUPEXKICHUSAX, OpAHKEPEH, TEIUIUIL C MPOIYCKOM yibTpaduonera.

*  3axanenHoe — TPOU3BOAAT TEPMUUYECKYI0 OOpaOOTKYy JIMCTOBOTO CTEKJa C
LEJIbIO MPUJAHUS €MY MOBBIIIEHHOW MPOYHOCTH U TEPMOCTOMKOCTH. Mcnonp3yroT s
OCTEKJICHUS ABEpEei, IePeropo oK, Tu(TOBBIX MIAXT.

* 2. KOHCTPpYKTHBHO-CTPOUTEIbHbIE H31eIHUA:

*  Cmeknobaoku — TNPUMEHSIOT JJii BHYTPEHHHX M HAPYKHBIX OTPaKICHUI B
TPAKIAHCKUX U MPOMBILUIEHHBIX 3/1aHUSX.

» [Ipogunvnoe cmpoumenvHoe cmexkio0 — TPUMEHSIOT JUIsl YCTPOMCTBa
CBETOINPO3PAYHBIX OTPAKIAIOMINX KOHCTPYKIHH (CTEH, EPErOPOAOK).

*» Cmexnonakemuvl — JiBa WIM HECKOJIBKO JIMCTOB CTEKJa MHPUMEHSETCS IS
OCTEKJICHUSI OKOH.

»  CmexnsiHHble mpyObl - UCIONB3YIOT B BAKYYMHBIX, O€3HAMIOPHBIX M HAIOPHBIX
CeTSAX, a TAKXKE JIJIs1 TPAHCIIOPTUPOBAHUS arPECCUBHBIX KUIKOCTEH.

3. O0JIMIIOBOYHOE CTEKJIO:

»  O6auyo8ouHOe CMeKI0 «MapOaumy — JACTHI U3 IIBETHOTO MIYIIEHHOTO CTEKIa
C TOJHMPOBAHHOW JIMIIEBON MOBEPXHOCTHIO M PHUQPICHON THUILHOM, IJi OOJIMIIOBKH
dacanoB, BHyTpEHHEH OTAETKU 3/1aHUH, YCTPOICTBA MOJOKOHHUKOB, KPBILIEK CTOJIOB.

Koeposo-mozauynvie naumxu - W3TOTaBIMBAIOT M3 I[BETHOM CTEKJIOMACCHl METOAOM
npokara (a7 Hapy>KHOM ¥ BHYTPEHHEU OTJIEIKU CTeH U APYTUX KOHCTPYKIIHA).

3.5 IloBeieHNe KepaMHUYeCKUX MaTepPHAJIOB 1 MUHEPAJIbHBIX PACIIAaBOB
B YCJOBHSIX 0Kapa

HpO‘-IHOCTHI)Ie CBOMCTBA KCpaMHUYCCKUX MATCPUAJIOB W MHUHCPAJIBHBIX PacCilylaBOB B
YCIIOBHAX TOXapa MPaKTUUYECKU He U3MEHSI0TCs. J[Jsl KepaMHUecKuX MaTepuasioB Harpes 0e3
CYILIECTBEHHOI'0 U3MEHEHHS IPOYHOCTH BO3MOXKEH J10 TemmepaTypsl ooxura — 950...1300°C.
[lpy WMHTEHCHBHOM HarpeBe IUIOTHbIE KEepaMHYeCKue HU3Jenus (Harmpumep, KpOBEJIbHBIE
TUTATKN ) MOTYT TIPETEPIIEBATh B3PHIBOOOPA3HYIO IOTEPIO EIOCTHOCTH.

Jliss MUHepanbHBIX pacIlylaBOB — IpeJelibHas TeMIepaTypa NMpUMEHEHHs OJM3ka K uX
TEeMIEpaType IUIaBJIEHUs. DTU TEMIIEPATyphl, KaK MPaBUIIO, HE JOCTUTAOTCS MPHU MOXKapax.

©CoNoor~rWNE

Bonpocsl A1 caMOKOHTPOJISI

Kiaccudukarus ropHsIX mopoa

Buasl npupoaHbIX KAMEHHBIX MaTepHalIOB

IIpuMeHeHre TPUPOTHBIX KAMEHHBIX MaTEPHAIIOB

Crioco0bI A00BIYH TPUPOIHBIX KAMEHHBIX MAaTEPHUAJIOB

Oco0eHHOCTH TIOBEACHHS MTPUPOTHBIX KAMEHHBIX MaTePHAIIOB B YCIIOBUSIX MOXKapa.
Kepamuueckue marepuaisl

MuHepaibHbIE€ PacIuIaBbl.

[IInakoBbie pacIiaBbl

Buapl cTekoi v cTeKIIon3 eI
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Cnucok JuTepaTypsl

a) ocHOBHag jTeparypa (bubmmoreka CI'AY)

1.

2.

bapa6anmukoB, FO.I'. Crpoutensusie matepuansl n usgenus [Tekcr]: yueOnuk / 1O. T
BbapaOanmiukoB. — M.: Akagemus, 2012. — 416 ¢. — ISBN 978-5-7695-7347-7.

Opaosa, C. C. 3nanus, coopy)KeHUSI U MX YCTOHYMBOCTH mpH moxkape [Tekcrt]: yueOHOe
nocooue / C. C. Opnoa, T. A. Ilankopa, C. B. 3atunankuii. — CapaToB: H31aTEIbCTBO
«CaparoBckuit ucrounuk», 2015. — 130 ¢. — ISBN 978-5-91879-507-1

Ionos, K.H. Ctpourensusie MaTepuansl U uznenus [Tekct]: yuebnuk / K. H. [lonos, M. b.
Kanno. — M.: Crynent, 2011. — 440 c. — ISBN 978-5-4363-0003-0.

0) IOTIOTHUTENbHAS INTEPATypa

1.

2.

3maHus, COOPYKEHHS M UX YCTOWIMBOCTH mpu noxape [Tekct]: yuebnuk / Ilom pen. W.JL
MocankoBa. — M.: AT'TIC MUC P®, 2003.—656 c.

Kopoabuenko, A.Sl. [loxapHas OmacHOCTh, MaTEpHAIOB ISl CTPOUTENHCTBA. [Tekct]:
yuebHoe nocobue / A.5. Koponbuenko. — M.: [Toxxapnayka, 2009. — 217 c.

Kopoabsuenko, A.5. [loxxapHast OmacHOCTh CTPOUTENBHBIX MaTepuanoB. [Tekcr]: ydueOHOe
nocobue / A.Sl. Koponbuenko, JI.B. Tpymikun M.: [Toxkapuayka, 2005. — 232 c.
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Jlexuus 4
BSKYIHIUE BEIHIECTBA, IPUMEHSIEMBIE B CTPOUTEJIBCTBE

BszkymuMu BelllecTBaMM Ha3bIBAIOT MaTepHalibl, CIOCOOHBIE B ONPEAEICHHBIX YCIOBUSIX (TIpU
CMEIIMBAHUM C BOJAOW, HArPEBAHUH U JIP.) 00PA306bl8aMb NIACMUYHO-GA3KOE Mecmo, KOTOpOoe
CaMOIPOU3BOJILHO WJIM TOJ JAEHCTBHEM OIPEleNICHHBIX (DaKTOPOB CO BpPEMEHEM 3aTBEpEBAET,
nepexo/is U3 MIACTUYHO-BA3KOTO COCTOSTHUS B KAMHEBU/THOE.

COBpeMeHHble BsOKYIIMC BCIICCTBA B 3aBUCUMOCTH OT COCTaBa ACIIATCS Ha:

- HeopeaHuuecKkue (W3BECThb, LIEMEHT, TUIICOBbIE BSOKYILME W Jp.), KOTOpbIe s MepeBoja B
pabouee COCTOSIHHE 3aTBOPSIIOT BOZOM (peke BOAHBIMH PAaCTBOPAMU COJIEH);

- opeaHuueckue (OUTYMbl, JEITH, CHUHTETUYECKHE TIOJMMEPhl U OJMIOMEPHI), KOTOpHIE
MEepeBOAT B pabouee COCTOSHUE HArPpeBOM, C IOMOIIBIO OPTAaHMYECKHX PACTBOPUTENEH I caMu
OHH TIPEJICTABISIFOT COOO0H BA3KO-TUIACTHYHBIE KUIAKOCTH.

4.1 Heoprannueckue (MMHepaJibHbIe) BSKYIIME BellleCTBA

[Togassroriee 9MCIIO HEOPTAHMYECKUX BSOKYIIUX CIIOCOOHO TBEPHCTH CAMONPOU3BOIbHO, 03
CO3/IaHHUS KAKUX-JIHOO YCIIOBUIA.

OpHako HaXOIAT MPUMEHEHHE W BSOKYILIUE A6MOKIAGHO20 MBEPOeHUsl, CIIOCOOHBIE TBEPIETh
TOJIKO B CPEJ€ HACBIIIEHHOTO BOJsHOrO napa rmpu Temmneparype 150..200°C u npy noBbIIIEHHOM
JaBieHnM (B aBTOKJIaBe). K TOCHETHHMM OTHOCSATCS W3BECTKOBO-KPEMHE3EMUCTBIC, W3BECTKOBO-
30JIbHbIE, U3BECTKOBO-IIIIAKOBBIE U IPYTHE BSDKYIIHE.

['maBHBIM TIOKA3aTesIeM BSOKYILIMX SIBJISETCS OTHOIIEHUME K BO3JEHCTBHIO BOAbL [lo 3TOmMy
MPU3HAKY UX JENSAT Ha BO3AYIIHBIC U THIPABIUYECKHUE.

BosnyiHble BsDKyIMe CrIOCOOHBI 3aTBEP/ICBATh U JJIUTEIHBHO COXPAHSTh MPOYHOCTH TOJIBKO Ha
Bo3ayxe. [1o XxummueckoMy coctaBy MOXHO BBIICIIUTh YETHIPE TPYIIITbI BO3AYILIHBIX BDKYIHX: 1 —
W3BECTKOBBIE, COCTOSIIIIE, B OCHOBHOM, M3 THAPOOKCHIA KAIIBIHS, 2 — THUIICOBBIC, COCTOSIIINE U3
cynbdara Kaibliis; 3 — MarHe3ualibHble, TJIaBHBIM KOMIIOHEHTOM KOTOPBIX CIYXKHUT OKCHL
MarHus; 4 — SKWJKOE CTEKIO — pacTBOp CWIMKaTa Hatpus Wi kamus. [locnmennee wm3-3a
CTIOCOOHOCTH COXPAHSATh MPOYHOCTh B KUCIIBIX CPENIaX HA3BIBAIOT KUCIOMOYHOPHBIM BAHCYUUM.

['mapaBmyueckre BOKYIUE CIIOCOOHBI TBEPAETh U JUTMTEIHLHOE BPEMsI COXPAHATh IMPOYHOCTH HE
TOJBKO Ha BO3AyXe, HO U B Boze. [IpuyeM, Haxomschb B BOAE, OHM MOTYT MOBBIIIATH CBOKO
npoyHOCTh. [0 XMMHUUYECKOMY COCTaBY MOXXHO BBIIENIMTH YETHIpE TPYMIbL | — eudpasnuueckas
u36ecms M POMaHLIEMEHT; 2 — CUIUKamHble YeMeHmbl, COCTOSIIIE IPEUMYILIECTBEHHO (> 75 %) u3
CIJIMKATOB KAaIBIMS, K HUM OTHOCSTCS TIOPTJAHIIIEMEHT M €ro PasHOBHIHOCTU; 9TO TJIAaBHBIC
BSDKYIIIME B COBPEMEHHOM CTPOUTENBCTBE; 3— aIIOMUHANMHbIE YEeMeHNbl, COCTOSIIE B OCHOBHOM
W3 ATFOMHHATOB KaJIBIHST, 3TO — TJIMHO3EMHCTBIN IIEMEHT U €r0 Pa3sHOBUIHOCTU; 4 — 6s0ic) wyue
SMMPUHSUMOB020 MUNA, OCHOBHBIMU KOMITOHEHTAMU KOTOPBIX SIBJISIFOTCSI AJTFOMUHATHI KAJIBIUS U
Cynb(ar Kanblys; K HAIM OTHOCSTCS PACIIUPSIOMUEcs U 0€3ycaouHbIe TIEMEHThI

4.2 Oco0GeHHOCTH MOBeAeHUSI HEOPTAaHUYECKHUX BSIAKY X
IPH HATPeBaHHHU

HN3BecTh (M3BEeCTKOBBIM KaMeHb). [Ipu HarpeBe MPOUCXOIAT CIEAYIOIINE MPOIECCHI:
ynaienne cBoOogHONW Boabel (M0 Temmepatypbl 150...200°C) npuBOIUT K HEKOTOPOMY
MOBBIIICHUIO IPOYHOCTH; JAeTUApaTaIus ruapokcuaa kanpuus npu 430-580°C; auccounanus
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kapOonata Kanbius (cBbie 600°C) mpuBOAUT K CHUYKECHUIO TPOYHOCTH.

I'mmc. Y 3aTBepaeBIiero TMICcOBOroO BSKYIIETO MpH Harpese cBbilie 65°C yxe HaunHAeTCs
MPOLIECC €ro JAETuApaTali, IpU ITOM MPOYHOCTH CHUXKAeTcs Oosiee yeM B 2 pasa; Mpu
temneparype okoio 400°C 3akaHuMBaeTCsl JEruaparanus TUICa, a MPOYHOCTb TEPSAETCS
MIPaKTUYECKH MONHOCTHIO; Bbie 900°C pacmamaercs aHTMAPUT, YTO CHUXKAET MPOYHOCTH
TUIICca 10 HYJIS.

IMopraanauement. IIpu narpese 10100-150°C npodyHOCTH MOKET HECKOJIBKO CHUYKATHCH,
T.K. HarpeBalollascs B IOpax Marepuaja BOJAA PacIIMPSETCS U OKa3bIBAET JOIOJIHUTENBHOE
nasieHue Ha ux creHku; nmpu 200-300 °C mpoYHOCTh HECKOJIBKO YBEIWYUBAETCs Ojarojaps
VIJIOTHEHUIO CTPYKTYPBI, BCIEJCTBHE YAaleHHsI CBOOOTHOW BoAbl M3 mop; cBbime 300°C
MPOUCXOJUT HAKOIUICHHE AePEKTOB CTPYKTYPHI U IPOUHOCTh HAUMHACT CHUKATHCS

4.3 Opranuyeckue BsiKyIHe BelecTBa

OpraHuyeckue BsDKYLIME BELIeCTBa JENATCS Ha OUTYMHBIC, JIEITEBbIE; JErTeOUTYMHBIE;
[OJINMEPHBIE.

[To mpoHCXOXKAEHHUIO MOIMMEpPhI MOAPA3AEIAIOT HAa MPUPOIHbIE (OUTYMBI, IETTH U MEKH,
HaTypaJbHbIM KaydyK), MCKYCCTBEHHbIE MOJU(PHUIMPOBAHHbIE (MPOAYKTHl MOAUDUKALIH
LIEJUTIOJI03bl, PACTUTEBHBIX Macell, Ka3eMHa) U CUHTETUYECKHUE, [T0IydaeMble (CHHTE3UpYEMBbIE)
UCKYCCTBEHHBIM ITyTEM.

Burtymsi (ot n1at. bitumen — cMmorna) — npu KOMHATHOM TeMITepaType BSI3KOILIACTHYHbIC HITH
TBEpbIC BELIECTBA YEPHOTO MII TEMHO-KOPUYHEBOT'O I[BETA, MPE/ICTABIISIOIINE COOOH CIIOXKHYIO
CMECh BBICOKOMOJIEKYJSIDHBIX ~ YIJIEBOJOPOIOB U MX HEMETAUIMYECKUX IPOM3BOJIHBIX. B
3aBHCHMOCTH OT TIPOUCXOXKICHUSI OWTYMBI MOTYT OBITh TIPUPOAHBIE M HCKYCCTBEHHBIC
(TeXHOT€HHbIE); UICTOUHUKOM OOpa30BaHMs WM MOJy4eHHs OMTYMOB M B TOM U B JPYroM
cilyyae sBJsieTcs He(pThb.

buTyMBl et Ha TpU TUMA 110 00JIACTH UX IPUMEHEHUS: 0opodicHble (171 ac(aibTOOETOHOB),
KpogenbHbile (A5l MATKUX KPOBEJIbHBIX MAaT€pHANIOB) U CHpoUmebHble U1l N3TOTOBIICHNS MACTHK,
TUIPOU30JISLMU-H JP. ).

JlerreBble MaTepuajbl IIOJy4YalOTCS KOHJEHCAlMEW MapooOpa3HbIX MPOAYKTOB,
00pa3yIoIMXCsl MPH PaA3I0KEHUH OPraHHMYECKUX MaTepHalioB (KaMEHHOro yriis, Topda,
JIPEBECHUHBI U T.J.) B YCIOBHIX BHICOKON TeMIepaTypsl O€3 10CTyIa BO31yXa.

Buppl nerreBbIx MaTepHanos:

1) ChIpOi KAMEHHOYTOJIbHBIH JICTOTh;

2) OTOTHAHHBIN JIErOTh (KAMEHHOYTOJIbHAS CMOJIA);

3) mexk — aMOpQHBIA XPYIMKHI TP OOBIMHBIX TEMIIEPATYpPaX OCTATOK OT MEPErOHKU ChIPOro
JIerTs Ipy TeMneparype 6osee 360 °C.

Camast oOmmpHas Tpyrna OpraHMYeCKUX BSOKYIIUX — CUHmemuuecKue noaumepwl. VIx
NOMY4aroT W3  HU3KOMOJIEKYSIPHBIX ~ NPOAYKTOB  (MOHOMEPOB)  MOJMMEpH3alMed U
nojukoHAeHcared. Ha nx ocHOBe NpOM3BOIAT MOJMMEPHbBIE CTPOUTENIbHBbIE MaTepUallbl —
IUIACTMACCHI.

[Io OTHOWEHHIO K HarpeBaHUIO TOJMMEpPHl MOJPA3JENAIOT Ha TEPMOIUIACTUYHBIE
(cocoOHbIe 00paTHO pa3MsrdaTbes, IUIABUTHCS W 3aTBEPAEBATh IMPH COOTBETCTBYIOIIEM
M3MEHEHNHU TEeMIIEpaTypbl) U TEPMOPEAaKTUBHBIE (00Pa3yIOTCs MPH MOBBIIIEHHON TeMIlepaType
U COXpaHSIOT CBOK CTPYKTypy M TBEPAOE COCTOSHUE IPU TOCIEAYIOIIEM IMOBTOPHOM
HarpeBaHHWH BILIOTH JI0 TEMIIEPATYPHI Pa3IOKEHHU).

4.4 Oco0eHHOCTH NOBEAEeHHS OPraHUYeCKUX BSIAKY X
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NPY HAarpeBaHUH

[Tonmmepb! 00J1a1at0T HUBKOH YCTOWYHMBOCTBIO K TEMITEpaTypHbIM BO3IeHCTBUSAM. [IpouHOCTh MX
MHTEHCHBHO CHIDKACTCS MPU TIEPEXOJIE U3 TBEPJIOTO COCTOSIHUSI B BS3KOE WJIH B CBSI3U C HapyLICHUEM
CTPYKTYphI nojiumepa. V3MeHeHus: (pU3MKO-MEXaHWYECKUX CBOMCTB IPU HArpeBaHUMM CBS3aHBI C
HEOOpaTUMbIMU IIPOLIECCAMU — B IIEPBYIO OUEPE/b C TEPMOOKUCIUTEIBHON JNECTPYKLMEH, KOoTopas
MPOMCXOJIUT MPU OTHOCUTENIHHO HEBBICOKUX TEMITEpATypax.

[paxTryecku BCe MOIMMEpPHI MPU HATPEBAHUU TEPSIOT MPOYHOCTH, YKECTKOCTh W YBEJIMUMBAIOT
TUTACTUYHOCTb.

NCKYCCTBEHHBIE KAMEHHBIE BE3OBKUT'OBBIE MATEPUAJIBI
4.5 Beron

BeToH — HCKYCCTBEHHBIH KaMEHHBI MaTepuas, KOTOPBIM IOJIydaeTcs B pPe3yjibTare
3aTBEP/ACBaHUS PALIMOHAIBHO MOJ00paHHON CMECH, COCTOSIIEH 13 BsuKymiero Bemiectsa (10-
15%), BozbI, METKOTO (TIECOK) M KPYIHOTO 3anoiHuTens (1mebens, rpaBuil) (85-90%), B3AThIX
B OIpeneiIcHHBIX Tpornopiusax. CMech 3TUX MaTepUaioB JI0 3aTBEPACBAHUS HA3BIBACTCS
0€TOHHOI CMeChI0.

Beronbl kaaccupuUUPYOTCS MO CAEAYIOIUM MPU3HAKAM:

1) mo MJIOTHOCTH:

a) 0cobo msvicenvle: TNIOTHOCTE O6osee 2500 Kr/M;

0) msicenvle bemonst: TNIOTHOCTH P=2200-2500 Kr/MS;

B) obnecuentwiti: p=1800-2200 kr/m>;

r) 1eekue bemonst: p=500-1800 Kr/M;

1) ocobo neexue: p( TWIOTHOCTH) MeHee 500 Kr/M°.

2) 1O MOKAa3aTeJI0 MPOYHOCTH NMPH CKATHH 0ETOHBI HMEIOT KJIACCHI:

a) msocenvie bemonvt M 50- 800;

0) neexue bemonvt M 25-400;

3) 10 10JroBeYHOCTH (110 MOPO30CTOHKOCTH):

a) msowcenvie bemonwvt F(50-500);

0) neexue bemonwvr F(15-500).

Uucmo moka3piBaeT YHCIO IHKJIOB TIONMEPEMEHHOTO 3aMOPAKWBAHUS W OTTaWBaHUSA,
KOTOpBIE BBIICP)KUBAET JAHHBINA OCTOH.

4) 1o BUAY BSIKYIIEro BellecTBa:

a) yemeHmHvle, W3TOTOBIICHHbIE Ha THUIPABIUYECKUX BSDKYIIUX BeIIeCTBaxX -
MOPTIIAH/IIIEMEHTHBIC ¥ €70 PA3HOBUIHOCTSX;

0) cunuxammuvie, Ha W3BECTKOBBIX BSDKYIIMX B COYETAHMHM C CHJIMKATHBIMH WM
ATFOMMUHATHBIMU KOMITOHEHTaMH;

B) euncogvle, ¢ IPUMEHEHUEM THUIICOAHTHIPUTOBBIX BSDKYIIINX;

T') OeMmoHbl HA OP2AHUYECKUX BANCYUSUX MAMEPUATIAX.

5) 1o Ha3HAYEHHIO:

a) oOblyHbIL — IS OCTOHHBIX M KEJe300€TOHHBIX HECYHIMX KOHCTPYKIHMHM 3JaHUi U
COOPYKEHHH (KOJIOHHBI, OATKH, TUTUTHI);

0) euopomexnuweckuii — IS TUIOTHH, IIIIO30B, OOJHUIIOBKM KaHAJIOB W Jp; I CTEH
3/1aHUH ¥ JIETKUX MEPEKPBITHI; TS TIOJIOB U JOPOXKHBIX TOKPHITHI U OCHOBaHUIA;

B) cneyuanbHblii — KUCIOTOYIOPHBIHN, KapOYIOPHBIN, 0CO00 TSKENIBIN SISl OMOTIOTUIECKON
3aIUTHL.
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4.6 Keneszo0eron

7Kes1e300eTOH — 3TO CTPOUTEIBHBIN Marepual, B KOTOPOM COCIMHECHBI B €IUHOE IEI0e
OCTOH U CTaJbHAs apMaTypa.

Jlist apMupoBaHUS Kene300€TOHHBIX KOHCTPYKIIMH MPUMEHSETCS apMaTypa CIeTYIONUX
BUJIOB: CTEP)KHEBAs, TEPMUYECCKH YIIPOYHECHHAs!, IIPOBOJIOYHAS, APMATYPHBIC KAHATHI.

Kene3zobeToHHBIE W3JENUS TMPUMEHSIOTCS B TEX CIydasx, KOrja Ha KOHCTPYKIUIO
JNEHCTBYIOT PacTSATUBAIOIINE YCUITHSL.

Mononumneim Hazviearom dicene306emon, U3rOTOBISIEMbIA HETTOCPEICTBEHHO HA CTPOUTEIIBHOM
TUTOIIATKE.

Coopmubvie dicenezobemonnvle uzoenuss u KoHcmpykyuu (COOPHBIN Kee300€TOH) MPEICTABIISIOT
co00il KpymHOpa3MepHBIE KEJIe300€TOHHBIC AJIEMEHTHI, M3TOTOBISEMbIE Ha 3aBOJIC WJIH
MOJIUTOHE JIOMOCTPOHUTEIHFHOrO KOMOWHATA.

IIpumeHeHne Keae300e TOHHBIX M3/IeJIHIi: TIPUMEHSIOTCS B 00JIACTSAX CTPOUTEIHCTBA, TIC
HEOOXOJMMO BOCIPHSITAE KOHCTPYKIMSIMH —PACTSATUBAIONIMX — YCHIIUIA. Hampumep, B
QJIEMEHTaX 3JaHWWA OTO: IUIMTHl JICHTOYHBIX (DYHIaMEHTOB, (yHIAMEHTHI-OAIIMaKH,
byHaaMeHTHBIE OAJIKH, CTCHOBBIC TAHEIH, TUTUTHI TIOKPBITUI U TIEPEKPBITHIA.

4.7 AcoecToeMeHT

AcCO€ECTOIIEMEHT H3rOTOBISIOT B BHUIE H3IECIHH, B OCHOBHOM IIJIOCKMX, BOJIHHCTBIX
MIPECCOBAHHBIX M HEMPECCOBAHHBIX JTUCTOB M TPYO. B ero cocraB BxomuT acOect B mpesenax
10 — 20% mo macce, mopmianainemMedT — 80 — 905 u Gosbloe KoaM4ecTBO BoAbI. M3aenus
W3TOTOBJISIOT Ha CICHHATBHOW JTUCTO(GOPMOBOYHON MalliHEe, 00SCICUYNBAONICH CIIOUCTYIO
CTPYKTYpPY U3JENUsl U MOCTENECHHOE UX YIUIOTHEeHHUe. biaromaps takoit oOpaboTKe W3aeius
obmamaror B 10...20 pa3 BbIllle MPOYHOCTHIO TIPU U3rHOE, YeM 1eMeHTHBIN kamensb (30...50
MIla). JIucTel NPUMEHSIOT B OCHOBHOM JUIS M3TOTOBIIEHUS CIIOUCTBIX OTPaXTAFOIINX
KOHCTPYKITUH, TIEPETOPOIOK, KPOBJIH.

4.8 CuitMKaTHbBIE MaTepHaJibl AaABTOKJIABHOI'O TBEPACHUS

Y4uuTeIBas, 4TO TPH TBEPJACHUM Ha BO3JyXe BO3AYIIHAS W3BECTh MPHOOpPETACT MATYIO
MPOYHOCTH U JIETKO pa3pylraeTcs Mo JCHCTBHEM BOJBI, B BOKYyIIee MTOOABISIOT KBapIIEBBI
MECOK M TBEPACHHE €ro OCYIIECTBISETCS B aBTOKJIaBe (TEPMETUYHOM COCYZAE) MpH
temriepatype cBeime 170°C, uz0bitounom nasieHuu Oonee 0,8 MIla u 100% BnaxkHocTu
BO31yxa. B pe3ynpTaTe MOIy4arOT THUIPOCWIMKAT KalbIMsl — MPOYHOE M BOJOCTOHKOE
BeIecTBO. Ha CHIIMKATHOM BSDKYIIIEM M3TOTOBIISIFOT CHIIMKATOOCTOH, CHUIMKATHBIN KUPITHY |
IpyrHe MarepHualibl, KOTOpble IO MPOYHOCTH MPAKTUYECKHM HE YCTYMaroT OeToHy Ha
MOPTIIAH/IIIEMEHTE W KEPAaMUICCKOMY KUPITHYY.

4.9 IloBenenusi 6€300;KMrOBBLIX MAaTEPUAJIOB IPH HATPEBAHUU

[TockonbKy O€TOH SBISETCSI KOMIIO3UIIMOHHBIM MaTepUajoM, €ro MOBeIeHNE MPU HarpeBe
3aBUCUT OT IIOBEJIEHHUS LIEMEHTHOIO KaMHs, 3alOJHUTENs] W HX B3auMopenctsud. I[lpu
HarpeBe OetoHa cBblime 200°C BO3HHMKAIOT MPOTUBOIMOJIOKHO HAalpaBieHHbIE AepopMaiiuu
IIPETEPIEBAIONIETO0 YCAAKY BSDKYILETO M PACHIMPSIONIErOocs 3alOJHUTENS, YTO CHMYKAET
MPOYHOCTH OETOHA HApALYy C JECTPYKTUBHBIMU IPOLECCAMU, TPOUCXOASIIIMMU B BSDKYILEM U
3anonHuTene. Pacmmpstomascsa Biara npu temneparypax oT 20 go 100°C naBUT Ha CTEHKH
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nop u (a3oBblii mepexo] BOABI B Map TaKXKe MOBBIIIAET JaBJIE€HUE B MOpax OETOHA, YTO
IIPUBOAUT K BOSHUKHOBEHUIO HAIIPSYKEHHOT'O COCTOSIHUSI, CHUYKAIOILETO IIPOYHOCTb.

[Ipu ocTbiBaHMM OETOHOB IIOCJIE HarpeBa IPOYHOCTb, KAaK IPABUJIO, MPAKTUYECKU
COOTBETCTBYET MIPOYHOCTHU MPU TOW MAKCUMAIILHOW TeMIIepaType, 10 KOTOpOil Marepuai Obul
Harper.

IloBeneHue CHUIMKATHBIX MATEpUAJIOB B YCIOBUAX II0XKapa 3aBUCUT OT IIOBEACHUS
M3BECTKOBO-CWJIMKATHOTO BSDKYILETO, 3allOJHUTENCH U UX B3aUMOAECUCTBHA NpU Harpese. B
NPUHIUIIE OHO aHAJOTHMYHO IMOBEJIeHHIO OeToHa Ha mopmiaHaueMeHTe. KoHCTpyKuuu u3
CHWJIMKAaTHBIX MAaTepHajoB, B YaCTHOCTH, TSKEJIOrO CHJIMKAaTHOro OeToHa, Ooyiee 4yeM H3
0eToHa Ha MOPTIAHIIEMEHTE, CKJIOHHBI K SIBJICHHIO B3PBIBOOOPA3HOM MOTEpE LETOCTHOCTH B
YCIIOBUSX ITOXKapa.

IToBeneHue acOecToleMeHTa IIPH HarpeBe ONpeeIsieTcs IOBEJCHUEM [IEMEHTHOTO KaMHs
u acbecra. AcOecT, Kak U IIEMEHT, IIPU HarpeBe TepsieT XUMUYECKHU CBSI3aHHYIO BOILY U
IIOCTENIEHHO CHMJKET IIPOYHOCTh. Ha xapakrTep NOBeIEHHs B YCIOBHSX I0XKapa, OKa3bIBAET
BJIMSIHUE aHM30TPONHOCTh CTPYKTYphbl acOECTOLEMEHTHBIX U3AEIUH, T.K. MpH (GOopMOBaHUU
9TH U3JEIUS UMEIOT SIBHO BBIPAKEHHYIO CIOMCTOCTh IO TodMHE. [IpodHOCTH cuernseHus
MEXy CJIIOSIMU 3HAUUTEIILHO HUXKE MIPOYHOCTH MaTepHalla B KaXKJIOM CJIOE, TO €CTh MaTepua
IPY Pa3pyLICHUH MOXKET PACCIIauBATHCS KaK CIIOKOWHO, TaK M B3PBIBOOOPA3HO.

YuuThiBas, YTO KaMEHHbIE MaTepHalibl O00JaJal0T TMOBBIIICHHOW CTOMKOCTBIO K
BO3JCHCTBUIO TOKapa, IO CPAaBHEHUIO C MeETaUlaMU, OpPraHUYECKUMH MaTepHhaiamu,
CIIELIMATIbHBIE MEPBI MO MOBBIIIEHUIO UX CTOMKOCTH, KaK IMPAaBUIIO, HE MPEIyCMaTpPUBAIOT.
bonee Toro, kamMeHHble MaTepHuaibl MPUMEHSIOT B KAue€CTBE OTHE3AIIUTHl OPraHUYECKUX
MaTEepHAJIOB.

Bomnpocsl AJis1i CAMOKOHTPOJISI

Bspxymue BemecTsa. ['pymniisl BXKYIINX BEIIECTB.

Heoprannueckue (MUHEpabHbIE) BKYIINE BELECTBA
Oprannyeckue BsDKYIINE BEIIeCTBa

OCOoOCHHOCTH MOBEICHHSI HEOPTaHWIECKUX BSHKYIINX MTPU HATPEBaHHH.
OCOOEHHOCTH MTOBEACHHSI OPraHMYECKHUX BSDKYLIUX IPH HArPEeBaHUH.
Bupl nckyccTBEHHBIX 0€300KHTOBBIX KAMEHHBIX MaTePHAJIOB.
Oco0eHHOCTH MTOBEICHNsI OETOHOB NIPY HATPEBaHHU.

OcoOEHHOCTH MTOBEJCHHS CHIIMKATHBIX MAaTepHaIOB IPY HAIPEBaHMU.
Oco0eHHOCTH MOBEACHHS acOECTOILIEMEHTA IIPH HATPEBAHUH.
AcbecTolieMEeHTHBIE MaTepHalbl 1 U3JICITHSL.

. CunmkaTHble MaTe€pUalbl aBTOKJIABHOTO TBEPACHHUS.

. CunmkatHele 6€300KUTOBbIE MaTEPHAIIbI

. T'uricoBbie ¥ THTICOOETOHHBIE H3IENHS

RO ~No~wNE

el ol
WN PO

Cnucok JuTepaTrypsl
a) ocHOBHas nuTeparypa (oubmuorexa CI'AY)

1. Bbapabanmukos, FO.I'. Crpoutensusie Matepuansl u usgenus [Tekcr]: yuebnuk / 1O. T
BbapabanniukoB. — M.: Akanemus, 2012. — 416 ¢. — ISBN 978-5-7695-7347-7.

2. OpJaosa, C. C. 3xanus, cCOOpyXKeHHS U HX YCTOMYMBOCTH npu moxkape [Tekcr]: yueOHoe
nocooue / C. C. Opnoa, T. A. IlankoBa, C. B. 3arunankuii. — CapaToB: H3/1aTEIbCTBO
«Caparopckuit ucrounuk», 2015. — 130 ¢. — ISBN 978-5-91879-507-1
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3. TITomos, K.H. CtpoutensHbie Matepuansl 1 u3nenus [Tekcr]: yue6nuk / K. H. ITonos, M. b.
Kanno. — M.: Crynenr, 2011. — 440 c. — ISBN 978-5-4363-0003-0.

0) AONONHUTENbHAS IUTEpaTypa

1. 3panHwus, coopyKeHUS U UX yCTOWIUBOCTD mpu moxkape [Tekcr]: yueOnuk / [lox pexn. M.JIL.
Mocankoa. — M.: AT'TIC MUYC P®, 2003.—656 c.

2. Kopouabuenko, A.Sl. IlokapHas omacHOCTh MaTepuanoB nAjsl cTpouTenbcTBa. [Tekcr):
yaeoHoe ocobue / A.S. Koponpuenko. — M.: [loxkaprayka, 2009. — 217 c.

3. Kopouabuenko, A.S. [loxxapHasi 0macHOCTb CTPOUTEIbHBIX MaTepuaioB. [TekcT]: y4deOHOe
nocobue / A.f1. Koponbuenko, J{.B. Tpymkun M.: [Toxxapuayka, 2005. — 232 c.
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Jlexuusa 5
JAPEBECHUHA U EE IIO’KAPHAS OITACHOCTD

B 3aBUCHMMOCTH OT CTETIEHU TIEpEPaOOTKHU IPEBECUHBI PA3IINYAIOT:

- JleCHble Mamepuavl, TIOIy4aeMble TOIBKO MEXaHUYeCKO 00paboTKON CTBOJIOB JIEPEBHEB
(ObpeBHa, muIomarepuan);

- OepeesanHble U30enus U KOHCMPYKYuu, N3TOTOBIISIEMbIE B 3aBOJICKUX YCIIOBHSIX (IBEpHBIC
Y OKOHHBIE OJIOKH, KJIEEHbIE KOHCTPYKIIUHU, (haHepa u ap.)

- Mamepuansl noiyddaemvle mexHoI02U4ecKol nepepabomkou OpesecuHbl: a) MaTepHaibl U
U3JIeNUsl M3 OTXOJOB W HENEIOBOW JPEBECHHBI C HCIIOJIB30BAHHEM BSDKYIIMX BEIICCTB
(IpeBECHO-CTPYKEUHBIC TUIUTHI, apOOIUT, PUOPOIUT); O) MaTepHalbl MOTydyaeMbie PU3UKO-
XUMUYECKOH 00pabOTKOM APEBECHOTO ChIPhs (KapTOH, Oymara); B) MaTepuaibl IMOJIydyaeMble
XUMHUUYECKOHN nepepaboTKOM IpeBECUHBI (JJaKu, KPacKH, KJIeu, 100aBKN).

5.1 Cneunguyeckue CBOMCTBA APeBeCHHbI

BiaxKHOCTh M THIPOCKONMUYHOCTBL. [lo coiepkaHWIO Biard pasiudyaloT MOKPYIO
JpeBecuHy ¢ BiaxkHocThio cBbllie 100% u OGonee; cBexecpyOneHHyro — 35% U Bbllle;
BO3IyIIHO-CYXyi0 15-20%; xomHaTHO-cyXylo — 8-12% u abCONIOTHO CYXYIO IPECBECHHY,
BBICYIICHHYIO [0 MOCTOSHHOW BiakHOCTH npu Temreparype 103+2°C. Jlpesecuna wu
NWIOMaTepUanbl, XpaHsAllMecs Ha BO3JyXe, M3-3a TUT'POCKONMYHOCTH JPEBECHHBI HMEIOT
BIaXXHOCTb 10-20%, mo3TOMy OBUT IPUHST MOKA3aTENb CMAHOAPMHOU BAAHCHOCTMU, PABHBIN
12%. I1pu 3TOM BIaXXHOCTH ONPEAEISAIOT CBOMCTBA IPEBECUHBI ITPH OLIEHKE €€ KayecTBa.

Yceyuika — yMeHbIICHHE €€ JTMHEHHBIX pa3MepoB U 00beMa MPH BBICHIXaHUH.

HalyxaHue — criocOOHOCTb JIpeBECUHBI YBEIIMUUBATH Pa3Mepbl U 00BEM MPH MOTIIOMIEHUH
BO/JIbI, IPOTIMTHIBAIOIIEH 000JIOUKH KIIETOK.

IL1oTHOCTBL ApEeBECHHBI 3aBUCUT OT O0beMa MOp M BIAKHOCTU. BellecTBeHHBIH cocTaB
JPEBECHHBI PA3IUYHBIX MOpPOJ NPUOIMU3UTENBHO OJWH M TOT K€, IMO3TOMY UCHMUHHASA
NIOMHOCMb IPEBECHHBI BEIMYMHA TOCTOSHHas M cocraBmser 1,54 r/em®. Cpedwss
NJIOMHOCMb IPEBECUHBI Pa3HBIX MOPOJ U Ja’Ke OAHOW U TOW K€ MOPOJbl 3aBUCUT OT MHOTHX
(akTOpOB, CBA3aHHBIX C YCIOBHUSMHU pOCTa JAEpeBa; C HM3MEHEHHMEM BIAXKHOCTU CPEIHSSA
IUIOTHOCTh ~MEHSIETCS, [OTOMY TIPUHSATO CpPaBHUBATh IUIOTHOCTH JPEBECHHBI TIpU
CTaHJApTHOMN BIAXHOCTH - 12%.

KopoOsienne — crienctBue pasHUIBI B YCYLIKE JPEBECMHbI M HEPaBHOMEPHOCTH
BBICBIXaHMUSL.

5.2 IloBeieHne ApeBeCMHbI H MAaTePHAJIOB U3 Hee NPH HATPeBAHUH
U B YCJIOBHSIX NOXkKapa

JlpeBecHA YYBCTBUTENBHA K HarpeBy. Yike Tpu Temmeparype Marepuana 110°C
HA4YMHAETCS €€ TEPMOPA3JIOKEHNE, KOTOPOE MOYKHO PA3AEIUTh Ha HECKOJIBKO XapaKTEPHBIX
CTaguu.

[Ipu narpeBanuu 1o 120 - 180°C mpoucxoaut ypaneHue CBOOOIHONM Biard W 3aTeM
HAUMHAETCS BBIJICJICHHE XMMHUYECKH CBS3aHHOW BJIard, pa3jio’K€HUE HaUMEHee TePMUYECKU
CTOMKHMX KOMIIOHEHTOB JIPEBECUHBI.

[Tpu Temneparype 250°C HauMHAETCS TUPOIJTU3 IPEBECUHBI (B OCHOBHOM TE€MHIIEILTIONIO3bI)
C BBIJICJIEHUEM Tra30BOH CMeCH, KOTOpas YK€ CIIOCOOHAa K BOCIUIAMEHEHMIO OT MCTOYHHUKA
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3a)KUTAHUS.

[Tpu temmeparype 280 — 300°C mporecc TepMOpa3I0KEeH s HHTEHCU(DUITUPYETCSI.

ITpu 350 - 400°C mpomosmKaeTcs MUPONIN3 APEBECHHBI, HAUMHAET Pa3ararbCs JIUMTHUH M
BBIJIETISIETCSI OCHOBHAsi Macca roprounx razoB (40% oT Bo3MoxHOro koiuudectsa). [lpu
JOCTHKEHUM  JOCTATOYHOW  KOHILIGHTpAallMM  Ta3000pa3HbIX  TOPIOYUX  IPOAYKTOB
TEPMOPA3JI0KEHUSI BO3SMOKHO UX CAMOBOCIUIAMEHEHHE.

[Tpouecc ropeHust ApeBeCHHBI MPOTEKAET B JIBE CTAJAMM: TJIAMEHHOE TOpPEHUE MPOJIYKTOB
TEPMOPA3JI0KEHHUS U TICHHE 00Pa30BaBIIECTOCS YTOJIBHOTO OCTATKA.

5.3 33HI]/ITa APEBECUHBI OT BO3ropaHus

Jis mpeaynpekIeHusl BO3TOPaHUs APEBECHHBI IPUMEHSIOT:

1) KoHCTpykTHBHBIE MEpBHl — YyAaJl€HHE OT HMCTOYHHKOB HArpeBaHUs, CBOISLIME K
MUHHMYMY BEPOSITHOCTh HarpeBa JPEBECHHBI M €€ KOHTAKTa C OTHEM;

2) IlpumeHeHHE TEIIOW3OIUPYIOMIEH «OAEKIBI», KOTOpas 3allMIIaeT IOBEPXHOCTH
JPEBECHHBI OT JEHCTBHS HMCTOYHMKA TEIUIa W TEM CaMbIM MPEIMATCTBYET NPOTEKAHUIO
IPOLIECCOB TEPMOPA3IIOKEHHUS IPEBECHHBI U BOCINIAMEHEHHUS! €€ TIPOYKTOB PAa3I0KEHUS.

Tennousonupyowue 00excovl: MOKpash M cyxas JIUCTOBas INTyKaTypKa, MHUHEPAJIbHBIC
MaTepualibl ¥ BCITyYHBAIOLIHECS TOKPHITHUSI.

Oenezawumnvle nokpulmusi MOTYT ObITb B BUAE OOMAa30K, KpacoK M JIAKOB, KOTOPBIC
BBIMIOJHAIOT Ta30-U30JHMPYIOMIYI0 (YHKIMIO, T.€. NPEHSATCTBYIOT BBIXOLY IPOJYKTOB
pa3oKEeHUsT U3 JIPEBECHHBl W MPOHHUKHOBEHUIO K HUM KHCIIOpOJAa BO3yXa, B pe3yibTare
3aTPYIHSIOTCS YCIOBUSI 00pa30BaHMs FOPIOYEH CMECH B Ta30BoOH ase.

3) CHuxeHHEe BO3rOPaEMOCTH JPEBECHHBI IPOMUTKON JIPEBECHHbl AHTUIIMPEHAMH.
[IporuTka IpeBEeCHHBI MOXET OBITh MOBEPXHOCTHAs WM TITyOOKas, NMPOBOJUTCS OHA [0
OKPACKH JICPEBSIHHBIX KOHCTPYKIUI UM CTOJISIPHBIX M3/ICITHH.

Anmunupensl OKa3bIBAIOT BIMSHHE HAa IPOLECCH TEPMOOKUCIUTEIBHOTO Pa3JIOKeHHUS,
BOCIIJITAMEHEHHSI ¥ TOPEHUS IPEBECUHBI.

METAJIVIBI U CIIJTABBI

Mertaibl — KpPHUCTAUIMYESCKUE BEIIECTBA, XapaKTEPH3YIOIMECS BBICOKUMH 3JICKTPO- |
TETIONPOBOHOCTBIO, KOBKOCTBIO, CIIOCOOHOCTh XOPOIIIO OTPaKaTh 3JEKTPOMArHUTHBIC BOJIHBI
U IPYTHUMH CEIU(PHISCKIME CBOMCTBaMH. CBOWCTBA METAIOB OOYCIIOBJICHBI HX CTPOCHHUEM: B X
KPUCTAUTMYECKOM pEIIETKe €CTh HE CBS3aHHbIE C aTOMaMd JJICKTPOHBI, KOTOPHIE MOTYT
CBOOOHO TIEpeMeIaThes.

B texuuke oObIYHO MPUMCHAOT HEC YHMCTBIC METAJLJIbI, a CIUIaBbl, YTO CBA3aHO C TPYAHOCTBLIO
TOJTyYCHHSI YHCTHIX BEIIECTB, a TAKXKE C HEOOXOJAMMOCTBIO TMPHUAAHUS METallaM TpeOyeMbIX
CBOICTB.

CIL1aBbI — 3TO CUCTEMBI, COCTOSIIINE M3 HECKOJIBKUX META/IOB WM METAJUIOB U HEMETAJLIOB.
CriaBbl 00J1a/1al0T BCEMH XapaKTEPHBIM CBOWCTBAMH META/UTOB. B CTpOMTENIBLCTBE TIPUMEHSIOT
CILIaBBI JKeJie3a U YIiiepo/a (Crajib, YyryH), MU U oJioBa (OpOH3a) M ME/IU U IIMHKA (JIaTyHb) U
ap. Ha mpakThke TepMHH «METaUTb» PACIpPOCTPAHSIOT M Ha CIUIABBI, MO3TOMY Jajice OH
OTHOCHTCS U K METAJUTHYECKUM CIUIABaM.

5.4 Knaccupukanusi MeTas1jioB
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Mertasibl, IpUMEHSEMbIE B CTPOUTENBCTBE, MOAPA3ACAIOTCS Ha JBE TPYIILI: YepHble U
LBETHBIE.

1.YepHble MeTaIbl TPEJCTABIAIOT COOOW CIUIaB kene3a cC yriepoaom. B
3aBHCHUMOCTH OT COAEP)KaHUS YIiepoja YepHbIE METAJLIbI JACATCA Ha YyTryHbl U cTanu. Bee
HE)KeJle3HbIe MEeTaJlIbl U CIUIaBbl Ha MX OCHOBE HA3bIBAIOTCS LBETHBIMHM. B crpoutenbcTBe
HanOoJIbIIee MPUMEHEHNE HAXOIAT YYTYHBI M CTAJIH.

a) YyryH — cmiaB xene3a u yriaepoaa 2...5 %, B cocTaB KOTOPBIX BXOMAST TaKkKe
KpeMHHUH, MapraHel, cepa u ¢gocdop. UyryH xpynok, o0iamaeT BHICOKOH KapOCTONKOCTHIO,
M3HOCOCTONKOCTbIO, MOBBIIIEHHONW COMPOTUBIIIEMOCTHIO K KOPPO3UH.

0) Craab — Kene30yriiepoAUCThIi CIUIaB ¢ cojepxkaHueM yriaepoaa ao 2 %. Cranb
IUIACTUYHA, YIpyra U o0janaeT BHICOKUMU TEXHOJIOTMYECKMMH CBOMCTBAMH (CIIOCOOHOCTHIO
oOpabatbiBaTbes). 110 XMMHUYECKOMY COCTaBY CTajM JIEJAT HA YIIEpOJUCTHIE (CIoJa BXOAST
TaKke KpeMHHH, MapraHern, ¢ocdop, cepa) u jermpoBaHHbIE (IT0OABISIIOT HUKEIb, XPOM,
BOJIb()paM, BaHA M ).

2.1lBeTHBIe MeTA/LUIBI M CIUIABBI TOJPA3ACNSAIOTCA MO IUIOTHOCTH Ha JIETKHE
(cTutaBBI Ha OCHOBE AIOMUHHSI, MarHusi) W TsDKENble (HA OCHOBE MEIM, HHUKENs, OJIOBa,
cBuHIA). [luHK mpuMeHsieTcs JUIsi U3rOTOBJICHHS JIMCTOBOTO MaTepuana, UCIOIb3yeMOro mpH
YCTPOHCTBE KPOBEJb, BEHTHIIALMOHHBIX KOPOOOB, BOJOCTOYHBIX TPYO, MMOJOKOHHBIX CIIUBOB,
JUTISE OCOOBIX BUJIOB THAPOU30ISAIUU. Meab U aTlOMUHUN MPUMEHSIOT B AJIEKTPOTEXHUYECKUX
paborax. B OCHOBHOM B CTPOHMTEIHCTBE NPHUMEHSIOT CIUIABBl I[BETHBIX METAJIIOB,
OTJIMYAIOIINECS JIETKOCTHIO U OONBIION KOPPO3UOHHON CTOWKOCTBIO.

5.5 IloBeienne MeTaJLUIOB H CIIABOB B YCJOBHUSIX MOKapa

IIpn HarpeBe Meraiia MOABUKHOCTH AaTOMOB IIOBBILIAETCS, YBEIMYUBAIOTCS PACCTOSHUS
MEXJIy aToMaMH U CBSI3U MEXAY HHMMHU ocialeBaioT. bomnplioe BiusHME Ha YXyJIIEHUE
MEXaHMYECKUX CBOWMCTB MeTajlyla OKa3blBalOT JAE(EKThl, YHCIO KOTOPBIX BO3pACTaeT C
yBelIM4yeHue temrepatypsl. [Ipu TemMneparype miaBiaeHUs] KOJTUYECTBO A(EKTOB, YBEIHMUECHUE
MEXATOMHBIX PACCTOSIHUA W OcjabjieHue CBsi3el  JOCTHraeT TaKOW CTEMeHH, YTO
NEpBOHAYANIbHASI KPUCTAUIMYECKAsT PELIETKAa Pa3pylIaeTcss M METAl MEPEXOIUT B JKUAKOE
COCTOSIHHE.

[ToBblieHMEe TemnepaTypbl TNPUBOJUT K YMEHBIICHHIO IPOYHOCTH, YOPYTOCTH U
YBEJIIMUEHUIO TUIACTUYHOCTH METAJUIOB. UeM HIKEe TemIleparypa IUIABJIICHUS METAuIa WIH
CIJIaBa, TeM IpHU Oojiee HU3KUX TeMIeparypax MPOUCXOAUT CHWXeHue mpouHoctd. [lpu
BBICOKMX TEMIIEpaTypax TaK)Ke MPOUCXOAUT yBEIUYEHHE NePOopMaluil MoJ3ydyecTH, KOTOphIe
ABIISIFOTCS CIIECTBUEM YBEJIMYEHUS IIJIACTUYHOCTH METAJUIOB.

Hapsiny ¢ oOmuMu 3aKOHOMEPHOCTSIMHM, XapaKTEpHBIMU JUISl TIOBEAECHUS METAJUIOB MpU
Harpese, MOBE/ICHUE CTaJlel B YCIOBHAX IOXKapa MMEET OCOOEHHOCTH, KOTOpBIE 3aBHUCAT OT:
XMMHUYECKOTr0 cocTaBa (yriiepoaucTas WM HU3KOJIETHMPOBaHHAsA), crioco0a M3rOTOBIICHUS WU
YIIPOUYHEHUsI apMaTypHbIX mpoduiaeid. Takum o0pazoM, HauOONbIIEH YCTOHUMBOCTBIO K
NEMCTBUIO BBICOKOW TeMIiepaTtypbl 00JaJal0T HU3KOJIETMPOBAHHBIE CTaIM, HECKOJIBKO XYXKe
YIJIEPOUCThIE CTAM O3 JIOTMOJHUTENBHOTO YIIPOYHEHHUs, €IIe XYXKe CTallk, yHpOYHEHHbIE
TEPMUYECKUM CIIOCOOOM, CaMOM HHU3KOM CTOMKOCTBIO O0JaJal0T CTald YHIPOYHEHHbIE
HaKJIETIOM, a €I11€ HWXKE — ATFOMUHHUEBBIE CIIIABbI.

5.6 Cnoco0bI moBelIeHnsl CTOMKOCTH METAJVIOB K BO3/1€HCTBUIO MOKapa
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1.
2.
3.

Br160op m3nenuii u3 MeTaiioB, 60j1ee CTOUKHUX K BO3ICHCTBHUIO TTOXKapa.
CrienanbHOE N3TOTOBJICHHE METALTHUECKUX H3/ICTHIA, 00JIee CTOMKUX K HarpEBYy.
OTHE3aIMTa METAUION3ACTNN (KOHCTPYKIIUK) TIOCPEACTBOM HAHECEHUS BHEITHUX

TCIIIIONU30JIALIMOHHBIX CJIOCB.

©oNogk~wdhE

Bonpocek! 111 CAMOKOHTPOJIS

W3nenus, Ha OCHOBE APEBECUHBI U UX MOXKapHAasl OMACHOCTh
IIpomeccel, onpenensromye NOBeAeHIE IPEBECHHBI TP HArPEBaHUH.
[Ipoueccrl, onpeaensonue MOBEACHUE IPEBECUHBI PU TOPEHUH.
3ammura JpeBeCUHBI OT BO3TOPAHMUS.

KoHCTpyKTHBHBIE METOBI 3AIUTHI JPEBECUHBI OT BO3TOPAHHS
IloHsATHA MeTaIa U CIUIaBa.

Knaccudukarysi MeTaJioB.

CrpoeHue METaJJIIOB U CBOMCTBA

IloBeneHne METAIIIOB ¥ CIUTABOB B YCIIOBHAX TOXAapa.

10 CriocoObI MOBBIIICHUS CTOWKOCTH METAJIJIOB U CIUIABOB B YCJIOBHUSIX MOXKapa.

Cnucok JuTepaTypsl

a) ocHOBHas yiuTeparypa (oudmuoreka CI'AY)

1.

2.

Bbapa6anmukos, FO.I'. Ctpoutensusie Matepuansl n usgenus [Tekcr]: yueOnuk / FO. T
bapabanmiukoB. — M.: Akanemus, 2012. — 416 ¢. — ISBN 978-5-7695-7347-7.

Opaosa, C. C. 3ganus, COOpY)KeHUS U HX YCTOMYMBOCTH Tpu moxkape [Tekct]: yueOHOE
nmocooue / C. C. Opnoa, T. A. IlaakoBa, C. B. 3atuHankuii. — CapaToB: H31aTEIHCTBO
«CaparoBckuit ucrounuky, 2015, — 130 ¢. — ISBN 978-5-91879-507-1

IMonos, K.H. Ctpourensusie MaTepuansl U uznenus [Tekct]: yuebnuk / K. H. ITonos, M. b.
Kanno. — M.: Crynent, 2011. — 440 c. — ISBN 978-5-4363-0003-0.

0) IoMONIHUTENIbHAS INTEPATypa

1.

2.

31aHusl, COOPYKEHHs M MX yCTOWYMBOCTD npu noxape [Tekcr]: yuebnuk / Ilox pen. M.JL
Mocankoa. — M.: AI'TIC MUYC P®, 2003.—656 c.

Kopoabuenko, A.Sl. [lokapHas OmacHOCTh MaTEpPHAIOB ISl CTPOUTENHCTBA. [TeKcT]:
yueOHoe rocobue / A.S. Koponpuenko. — M.: [loxaprayka, 2009. — 217 c.

Kopoanuenko, A.S1. [ToxxapHast omacHOCTh CTPOUTETBHBIX MaTepuaioB. [TekcT]: ydueOHOE
nocobue / A.5l. Koponbuenko, JI.B. Tpymikun M.: [Toxkapuayxka, 2005. — 232 c.
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Jlexuus 6
IIJMIACTMACCBHI U UX TIOKAPHAS OITACHOCTD

IlnacTmMaccebl — 3TO KOMIIO3UIIMOHHBIE MaTepuajbl, B KOTOPBIX B KAaueCTBE BSDKYIIETO
BEILECTBA UCIIOIB3YIOT MOJIMMEPHBIE CMOJIBI.

[To mpuMEHEHHIO B CTPOUTEILCTBE paA3IMYaAIOT: MaTEpPHAbl JUIsl II0JIOB, CTCHOBBIC
MaTepuaybl, KPOBEJIbHbIE M TUIPOU3OJSLUOHHBIE JUIsI CAHTEXHUYECKUX M IMOTOHAXKHBIX
W3ACJHH, 1JIS HECYIIUX KOHCTPYKIIUMA.

6.1 CTpoeHue U COCTaB IJIACTMACC

CrpouTtenpHble IIACTMACCHl MPEACTABIAIOT COOOH CIOXKHYIO CHUCTEMY M3 CBSI3YIOLIETO,
HAIOJIHUTEIEH, KpacUTeNe! U TEXHOJIOTUYECKHUX 100aBOK. CBS3YIOIIMM CITYKaT TOJIHUMEPHI.

Hanonuurenn no0OaBisioT A yAELIEBIEHHUsS IUIacTMacc, YIydlIeHUs HUX (HU3UKO-
MeXaHU4YecKux cBOMCTB. [lo BuIy HamoJIHUTENS pa3ivyaroT IUIAaCTMAcChl 0€3 HAINOJIHUTENS
(oprcreksio), ra3oHanoJHEHHbIe (MEHOIIACThl U MOPOIUIACTHI), TOPOIIKOBBIE, BOJIOKHUCThIE
(CTEKJIOBOJIOKHUCTHIM  TUTACTHK, AaCOOBOJIOKHHUT, JPEBECHO-BOJOKHHCTBIC  IUIACTHKH),
CJIOUCTBbIE (TEKCTOJIUT, ACOOTEKCTONMT, CTEKJIOTEKCTOJUT, IPEBECHO-CIOMCTBIM IIaCTHK),
KPOLIKOOOpa3HbIe (JPEeBECHO-CTPYKEUHBIC TUIACTHKH, JJOCKYTHBIH aCOOTEKCTOHNT).

Kpacurenu BBOAAT B IJIaCTMACCHI 7S IPUIAHUS IEKOPATUBHBIX Ka4eCTB.

6.2 Cnenuduyeckue CBOMCTBA MJIACTMACC

[TnacTmacchl 001aAat0T MajIoi MIIOTHOCTBIO; BBICOKOW BOJIO- M XMMUYECKOW CTOMKOCTBIO
(MHOrHE SBJISIOTCS BOJO- M MapOHENPOHUIAEMBIMHU); XUMHUYECKOE CTPOCHHME U (pusmueckast
CTpyKTypa  OOYCIIaBIMBAIOT  Mailyl0  TEIUIONPOBOJHOCTH;,  SIBJISAIOTCS  XOPOIIMMH
3BYKOM30JSTOPAMHU; MHOTHME 00JaJaloT BBICOKOM CBETONPOHULAEMOCTHIO; IPOYHOCTh
MEHSIeTCs B IIMPOKOM JHarna3oHe (BpeMeHHoe conpoTuBieHue koaebnercs ot 30 1o 480MlI]a,
HauOoJIbIIeH MPOYHOCTHIO 00JIaal0T KOHCTPYKIIMOHHBIE CTEKIOIUIACTHKH).

6.3 Oco0eHHOCTH MOKAPHOI ONIACHOCTH CTPOUTEJIBHBIX IIACTMACC

[TnactMaccel 06a0aI0T HU3KOH YCTOMYMBOCTBIO K TEMIEPATypHBIM BO3JIEHCTBUSAM. XOTS
MJJACTUYECKUE MAacChl B MEHBINCH CTEMEHU, YeM TMOJIUMEPHl O00JaJal0T 3HAYUTEITHHBIM
CHM)KEHUEM IPOYHOCTH IIPU HarpEBAHUMU.

Haubonee crTaOuibHBIMH TIpU  TIOBBIIIEHUH TEMIIEPATyphl  SBISIOTCS  CBOMCTBA
KPEMHUUOPraHUYECKUX CTEKIIOBOJIOKHUTOB.

OnHuM U3 mokasareyneld TEpPMUYECKOW CTOMKOCTH CIYKWT BEIMYHMHA MOTEPH MAaCChl MpU
HarpeBaHuu. [loTepst Macchl TONBKO Ha 6-8% BBI3BIBAET OOJBIIYIO TOTEPIO TPOYHOCTH.

YucnoBble 3HAYEHHUS], MTAPAMETPOB XAPAKTEPUIYIOIMIMX MOXKAPHYIO OMACHOCThH IIacTMace,
3aBUCAT B IIEPBYIO OYEPEb OT BXOALIErO B UX COCTaB MOJUMEPHOIO CBA3YIOLIETO, 3aTEM OT
BHJIa U KOJIMYECTBA HAIOJHUTEIIEH M TEXHOJIOTHYECKUX J00aBoK. Kpome 3Toro moxapHas
ONACHOCTH IUIACTMACC CYIIECTBEHHO 3aBUCHUT OT XapakTepa OrHEBOTO BO3JCUCTBUS Ha
MaTepHuai, OT 0COOCHHOCTEH ero MPUMEHEHHS M YCIOBUI OKPYXKAIOIIEH CPE/Ibl.

HccrnenoBaHusiMi  YCTaHOBIIEHO, YTO CIIOCOOHOCTH PACIPOCTPAHEHHS IUIAMEHH TI0
MOBEPXHOCTH OTAEIOYHBIX MATEpUAJIOB 3aBHCUT OT BHJA Marepuaja, OpPHEHTAllUH B
poCTpaHcTBe (10, CTaHa, MOTOJIOK), MaTepraia OCHOBaHUS (TTOITIOKKH).
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AHanmu3 rubenu JoAeH Mpu Tokapax IMOoKas3ad, 4YTO TJABHOW NPHYMHOW BBI3bIBAIOIICH
CMEPTb, ABJISETCS OTPABJICHUE OKCUIOM YIJIEpOJa.

6.4 Crioco0bl CHUKEHUS TOKAPHOH ONMACHOCTH MOJTUMEPHBIX
CTPOHMTEJbHBIX MATEPHAIOB

BBenenune HamosHuTesdeii. MuHepanabHble HANOJHUTEIM B COCTaBEe MOJUMEPHBIX
MaTEepHaJiOB CHUXKAIOT COJEp)KaHHE TOPIOYMX KOMIIOHEHTOB, BIMSIOT Ha MPOILECC MUPOIIN3a
MOJIMMEPOB U U3MEHSIOT YCIOBUS TEIUIO- U MaCCOOOMEHa IIPU FOPEHUH.

BBeieHne AHTHMIHMPEHOB. AHTUIHMPEHBI JIENAT Ha JBa KJacca: MEXaHWYECKU
COBMEIIAOIMECS C TOJUMEpaMd U 00pasylolie CHUMU OJHOPOAHYIO CMeCh, U
PEaKIMOHHOCTIOCOOHBIE  COSIMHEHMsI, BKJIIOYaromuecs (B Mpolecce CHHTE3a WU
nepepaboTKU MOJUMEPHBIX MaTepHUajoB) B MOJIEKYJSIPHYIO CTPYKTYpy MOJIMMEpa — 3TO
HU3KO- M BBICOKOMOJICKYJISIDHBIE COEAMHEHUS, CIIOCOOHBIE K PEaKIusM HOJMMEpH3alH,
MOJIMKOHACHCALIUU U TIOJIUIPUCOCTUHEHUS.

K uHepTHBIM aHTUIHPEHAM OTHOCSATCS CIEAYIOIINE TPYIIIBL:

1. Heopranmdeckue BemecTBa — 3JeMeHTapHbIM ¢docdop, dochar wm nomudocdar
aMMOHWUSI, THIPOOKHUCH aTFOMHUHUS, Cylbhuas! pochopa u 0ypa, Cyab(arbl, HUTPATH U T.II.

2. HuszkomosekysipHbie raJIonI0COIEpIKAIINE OpraHuvecKue COCIMHEHUS
AIUKIINYECKOT0, ATUITUKINISCKOTO UM apOMATHIECKOTO CTPOCHHUS.
3. Huskomonekymnspueie ¢ocdopoprannyeckue coeauHeHuss — 3Gupbl  GochopHOH,

docdonoBoi nM PocHUHOBOM KHCIIOT.
4. BBICOKOMOJIEKYIISIpHBIE TAJIOU- U (hocdopocomepkaiime CoeTUHEHUS.
5. Opranu4eckue a30TOCOACpIKAIIME BEIECTBA, COSTMHEHHS 00pa, CypbMBbI U OJIOBA.
OrHe3alUTHbIE TOKPBITHS, HAHOCHUMbBIC Ha TIOJMMEPHBIC MaTepUAJIbl B HACTOSIIIEE
BpEMA, UMCIOT OTPaAaHUYCHHOC ITIPUMCHCHHUC.

TEIVION3O0JANNOHHBIE, AKYCTHYECKHUE, 'NIPOU3O0JALINOHHBIE
MATEPHAJIBI

6.5 Ten1oM30/IAMOHHBIE MATEPUATIBI

Tenon30/IMOHHBIMI HA3bIBAIOT MaTepuaibl, OOJaarolie Mo TEIUIONPOBOJHOCTBIO U
npeHa3Ha4YeHHbIE Ul TEIUIOBOM 3alllUThl 3[aHWil, TOPSYMX TMOBEPXHOCTEH 000pYIOBaHMS,
TpyOOIPOBO/IOB U KaMepP XOJIOMIIBHUKOB.

OHu XapakTepr3ylOTCs TIOPUCTBIM CTPOGHHEM, Manoii oObeMHOM Maccoil. [lockombky
TEIUIONPOBOHOCTh BO3/yXa, 3allOJHSIOIIETO INOpPhl MATEpPHaANa, OYEHb Maja, TO C YBEIWYECHHEM
TIOPHCTOCTH TOHKDKAETCS TETUIONPOBOHOCTh MaTepuana. MeHbIlel TEeTIONPOBOJHOCTHIO 00IaIaroT
Marepraltbl C MEJTKUMH 3aKPBITBIMU TIOPaMH. B KpyNHBIX OTKPBITHIX TIOPaX BOZHUKAOT KOHBEKTUBHBIE
MOTOKH BO3/1yXa, IEPEHOCSIILINE TEILI0, YTO MOBBIIIAET TEIJIONPOBOIHOCTL MaTepuaia. C yBenmueHueM
BJIArOCOZICP KaHKs TTOBBIIIAETCSl TEIUIONPOBOAHOCTE MAaTE€pUATIOB, T.K. TEIUIONPOBOJHOCTH BOJIBI
3HAYUTENBHO BBIILIE, YEM BO3/yXa.

KnaccuuimpyroT Teruion30sIMOHHbIE MaTeprasibl U U3IEMs U3 HHUX 110 Pa3iIMYHbIM IpU3HaKaM,
HaIpUMED IO BUJTY UCXOIHOT'O ChIPBS: OPraHUYECKUE U HEOPIraHUUYECKHE.

6.5.1 Heopranuyeckue Teri0M30/sIMOHHbIE MATEPHAJIBI:

MuHepa/zoeameze uzoenusl. MI/IHepaJILHaH BaTta — COCTOUT M3 TOHKHUX CTCKIOBHUIHBIX BOJIOKOH,
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TMOJTy4aeMbIX ITyTeM PacIbUICHHUS )KUAKOrO paciijlaBa FOPHBIX MOPOJ MM METALTYPTHYECKUX IIITaKOB.

Mamepuanst na ocnoee cmexna. CTEKIIHHas BaTa — W3 ChIPbs CIYKALEro Uil M3IOTOBJICHUS
CTEeKJIa U U3 paciliaBa CTEKSIHHOTO 005l (TpoYHee BOJIOKOH MUHEPAIBHON BaThl). SI4encToe CTeKsio —
BBICOKOTIOPUCTBIA  MaTepuaj, NoiaydaeMmblii oOxurom mpu Temmeparype 900-1000°C  cmecn
CTEKJISIHHOT'O TTOPOILKA U Tra3000pa3oBarteist (MI3BECTHSK, KOKC, aHTPALNT).

Mamepuansl Ha ocHoge 6cnyuennoco nepauma. BCIydeHHBI NEpIUT — ChITYy4Wil Marepuan
noTydaeMblid ImyteM oOkura (1-2 MHH.) BojocoaepyKaiieil TopHoW mopossl Tipu Temreparype 700-
1250°C.

Bepmuxynumosvie usoenus. BcellydeHHbId BEPMHUKYJIMT — CHITYYMd 3CPHUCTBIA MaTepual,
noimy4qaeMblid myrem oOxkura (3-5 mun.) npu temmeparype 800-1000°C MuHepana BepMUKYIUTA
(IpUpOHBIE THAPATUPOBAHHBIE CITFOJIBI).

Bynkanuueckuii nenen, necox, nemsa, nygh. Ilopuctsie ropable TIOpopl. VICMONB3yIOT B KauecTBe
TETUIOM30JSIIMOHHBIX 3aCHINOK M HAOMBOK, a TAKOKE B BUE TUTUT, OJIOKOB JUTS TEIIOU30JISILIAN 3aHH.

LInumol u mamul u3 8010KOH 6A3ATLMA U KPEMHE3EMA.

6.5.2 Homapﬂaﬂ OINACHOCTb HECOPraHUICCKHUX TCIVIOU30/ISIIUOHHBIX MaTEPHAJIOB

Marepuanbl Ha HEOPraHMYECKOM OCHOBE OTHOCSTCS K TpYIIE HETOPIOYMX MAaTepHalIoB.
HckimoyeHne COCTaBISIOT IUIMTHI C KCMOJBb30BAaHMEM OpPraHMYecKHuX CBs3yroumx. Vx roprodectsb
3aBUCHUT OT BUJIA M KOJIMYECTBA CBSI3YIOIIETO.

['optodyecTh MUHEpPAJIOBATHBIX W3/IEMI 3aBUCTH OT BUJIA M KOJIMYECTBA CBS3YIOIIETO BEILECTBA:
Heroproune (HI') — rimHa vm roproure CBs3yroIue npu conepskanun 10 6% no macce; roproune (I'1,
['2) — 7-15%; roproune (I'3, I'4) — Gonee 15%.

OCOOCHHOCTBIO TOBENICHUSI B YCJIOBHSAX TMOXKapa HEOPraHWYECKUX —TETUIOM30JISIIIMOHHBIX
MaTepUasioB SIBJISETCS MOTepsl CTPYKTYPHOM LIEJIOCTHOCTH M CHIDKEHHE, a MOpOM U TOJIHAs yTpara
TEIJIOU30JIMPYOLIMX CBOVCTB.

6.5.3 Oprannyeckue TenIOU30/IIHOHHbIE MATEPUATBI

OpraHnyecKye TErIOU30ISLMOHHBIE MATEpHAIIBL: TIOJTYJatOT U3 PACTUTENBHOTO ChIPbsl U OTXOJ0B —
JIPEBECHBIX CTPYKEK, OIMMIIOK, KOCTPBI, KaMblilia, Topda U JIp., a TAKKe Ha OCHOBE MOJIMMEPOB.

pesecro-eonoknucmvie  naumor  (JBIl) — W3rOTOBISIOT W3 OTXOHOB JIPEBECHHBI ITyTEM
(opMOBaHUS ¥ TPONUTKHA CUHTETHYECKUMH CMOJIAMH.

pesecro-cmpysiceunvie numot ([]CI1) — M3rOTOBISIIOT ITyTEM TOPSYETO TPECCOBAHKS JPEBECHBIX
CTPYKEK, TPOIUTAHHBIX MOJTMMEPHBIM CBSI3YIOILIIM.

Qubponum — CHpPECCOBAHHBbIE U 3aTBEPJEBIIME IUIMTBI U3 JPEBECHBIX CTPYXKeEK,
00paboTaHHBIX MUHEPAJIN3aTOPAMH, C MUHEPAIbHBIM BSKYIIIUM BEIIECTBOM.

Topghonnumer — CblpbeM CIY>KMT MOJIOZIOM Topd, elle He MeperHuBLIMI TOpd, ¢ OOMBLIMM
KOJIM4eCTBOM MXxa. [ IuThI nommyyarot ropstanM npeccoBanueM npu remmeparype 120-150°C.

CmpoumenvbHvlii 80LI0K — U3TOTABIMBAIOT U3 HM3KHX COPTOB IIEPCTU C JOOABIEHUEM JIbHSHOM
TIAKJIM ¥ KIIESIIIUX BEIIECTB.

Ilakna — cryTaHHbIe BOJIOKHA OTXOZI0B 00PaOOTKH JIbHA, KOHOIUIH.

Kamvuuum u conomum — cripeccoBaHHbIE TUTUTHI U3 KaMBbIILIA, TPOCTHUKA UM COJIOMBI.

1 azonanonnennvle niacmuxu.
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6.5.4 IlokapHasi OIACHOCTH OPTAHNYECKUX TEIVIOM30/SINMOHHBIX MATEePHaJIOB

Marepuasl Ha OpraHUYeCKO OCHOBE OTHOCSITCSL K TPYIIIE TOPIOUMX MAaTEPHUATIOB.

JBII — roproun (I'4), sierko 3aroparoTcs ¥ ropsT ARKE IMOJ] CIOEM INTYKATYpKU WM JIPYroro
O0JMIIOBOYHOTO Marepuaa.

JCII — roproun (I'4), ux mnoxapHble CBOMCTBA ONPENEISIOTCS BUJIOM CBS3YIOILETO U JPEBECHBIX
OITHJIOK.

Topdormmter — Toptoun (I'4), TOPAT OTKPHITHIM TIAMEHEM M MHTEHCUBHO TIEPEYTIIMBAIOTCS, YTO
3aTpyAHSET TyIICHUE MoXKapa.

Crpourenphblii Boinok — roprod (I'3, '4), yaiie Toput He OTKPBITHIM IUIAMEHEM, @ HHTEHCUBHO
TJIEET, BN yAyIUIMBbIA AbM. [IoHMKEeHe roprouecTy JOCTUraeTesl MPOIUTKOM €ro IIMHSIHBIM
pacTBOpPOM.

IMaksst — nerko Bocruiamenstronwiics marepuant (I'4).

Kampimmr u conomur — roproun (I'4), st 3aimThl UX OT BO3IOpaHHUS, THUEHHUS U I'PHI3YHOB

OILITYKaTypHBAIOT.
6.6 AKycTiH4ecKkHne MaTepuaibl.

Marepuanbl, o0nazaroliie CBOWCTBAMHU MOMNIONIATH 3BYK, HA3bIBAIOT 368YKONOIOWAIOWUMU, 2
CIIOCOOHBIE W30JIMPOBATH IIOMELICHUS OT IIPOHUKHOBEHUS 3BYKA —  36VKOU3OIAYUOHHBIMU.
AKycTruecKkre MaTepralibl KIIaCCU(DULMPYIOT 0 XapaKTepy CTPOSHUs], BULY ChIpbsl, 00bEMHOMI Macce.

3BYKOU3O0JISILIMOHHBIE MaTeEpUalIbl IPUMEHSIOT B BUJIE TIPOCIIOEK B MEKITY3TAKHBIX MEPEKPBITHSX,
BO BHYTPEHHMX M HapY)KHBIX CTeHax. K HUM OTHOCAT MaTel U IUIUTBI MOTYKECTKUE CTEKIIOBATBIE Ha
CHHTETUYECKOM BSDKYILEM, JIPEBECHO-BOJIOKHHCTBIE IUIUTHI M JJIACTUYHBIE TUIACTMACCHI.

B kadectBe 3BYKONOIVIOHNIAIOIIMX LIMPOKO IPUMEHSIOT MUHEPAJIOBaTHbIE IUIATHI Ha
CHHTETHUYECKOM BSDKYIIIEM — aKMUI'PaH, aKMUHUT (MaTepyall U3 FPaHy/IMpOBaHHOW MUHEPAIBLHON BaThl
U KpPaXMaIbHOIO CBSI3YIOILETO C J00aBKaMH, €ro INPUMEHSIOT B KAuyeCTBE 3BYKOINOIIIOILAOIIEN
OTJIEJIKH TTOTOJIKOB M BEpPXHEH 4acTH CTeH OOIECTBEHHBIX 3/1aHUI).

6.7 T'uapoM30ISIMOHHBIE MATEPUAIBL.

B 3aBUCMMOCTH OT MPUMEHSEMOrO BsDKYILETO KPOBENBHBIE M THAPOU3OJIILIMOHHBIE MaTepHalibl
MOZIPA3JEISAIOTCST HAa OWTYMHBIE M JierTeBble. MeXTy KpOBEIbHBIMUA U THIPOU3OJSIIMOHHBIMU
MaTepuaiaMyd Helb3s TPOBECTH YeTKOM TpaHWIIbl, T.K. OAMH W TOT K€ Marepual MOXKET ObITh
WICTIOJTb30BaH M KaK KPOBEJbHBINA U KaK TUIPOU30JSIIMOHHBIN WY MAPOU30JISILIMOHHBIN.

[To BHemHeMy BHIY BBITYCKAaeMble MaTepUAIBI PA3NEISIOT HA PYIOHHBIC U JIUCTOBBIC, MACTHKHY,
MIaCThI ¥ SMYJIGCHH.

PynonHsle MaTepuaibl BOIOHENPOHUIIAEMBI, 00Iaar0T MANIO TeIIONPOBOAHOCTHIO, OHAKO OHU
MEHee JIONTOBEYHbI, YeM acOECTOLIEMEHTHbIE WM KEepaMUuecKHe, U Kpome Toro, roproud. Jls
MPOM3BOZICTBA BCEX BWJIOB PYJIOHHBIE OMTYMHBIX U JIETTEBBIX MAaTEPHAIOB B KayeCTBE OCHOBBI
MPUMEHSIOT KPOBEJBHBINA KapTOH, M3TOTABIMBAEMbIM N3 CMECH PACTUTENBHBIX BOJIOKOH, Pa3MOJIOTOrO
TPSIIBsI, MAKYJIATYPhI U LIEJUTFOJIO3bL; B €10 COCTaB MOTYT BXOJIUTH U BOJIOKHA acOecTa. DTH MaTepuasbl
Ha KapTOHHOM OCHOBE pa3/eNisiioT Ha JiBa BHIA: MOKPOBHBIE (TIONYYArOT ITyT€M HMPOMUTKUA OCHOBBI
OUTYMOM WIIM JeTTeM M HAaHEeCEHHS Ha TIOBEPXHOCTh TMOKPBITHS W3 BSDKYIIETO0 ¢ MUHEPATbHBIM
HAIOJIHUTENIeM — pyOeponI) | OecTOKpOBHbIC (0€3 MUHEPATBHBIX TMOKPHITHHA — Iepramud). Tomb
BBIITYCKAIOT KaK MIOKPOBHBIH TaK 1 OECTIOKPOBHBIIA.
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Io:kapHasi onacHOCTb THIPOU30JISIIIMOHHBIX MATEPHAJIOB

butymHBIe 1 ferreBble MaTepuansl SIBISOTCS ToprounMu (173-1'4), mockobKy MX M3IOTOBILIIOT Ha
TOPIOYMX BSDKYIIMX BEIIECTBAX U 3arnoiHUTENsiX. [lokasaTelbHbIMHM XapaKTepUCTHKAMU  3THX
MAaTepUAIOB SIBIISIFOTCS TEMIIEPATYPbl BOCIUIAMEHEHHSI, CAMOBOCIIIIAMEHEHHSI U BCIIBIIIKY.

Hedrsanbie 6urymst t,,,~184-270°C; t,,,~285-351 °C; t,,=368-397°C. buTymbl 1pu HaHECEHUH Ha
IJJAKOBATY CKJIOHHBI K CAMOBO3TOPAHMIO.

NogkrwbdE

© ©

Bonpocekl 111 CAaMOKOHTPOJIS

OcCHOBHBIE BU/IBI INIACTMACC, IPUMEHAEMBIX B CTPOUTEIHCTBE.

CrpoeHue 1 coCTaB IJIacTMACC

OcHOBHBIE CBOMCTBA MJIaCTMAacC

Oco0eHHOCTH MOXKapHOM OMaCHOCTH IL1acTMAacC.

CriocoOBI CHIKEHUS TIOKAPHOUW OTTACHOCTH TLIACTMACC

Heoprannueckue Tenaon30sIIMOHHBIE MAaTEPHUANIbI U UX MIOBEICHUE B YCIOBHUX I0OXKapa.
HoncapHaﬁ OMaCHOCTb OPTraHHWYCCKUX TCIUIOM3OAUUOHHBIX W THUAPOU3OIAIWOHHBIX
MaTepHajoB.

AKycTH4ecKre MaTepualibl U UX MOYKapHasi OIIacCHOCTb

FI/II[IJOI/BOJ'ISI]_[I/IOHHBIC MaTCpUuajibl U U X NMOXKapHasd OoraCHOCTb

Cnucok JuTepaTypsl

a) ocHOBHas yiuteparypa (oudmuoreka CI'AY)

1.

2.

Bbapa6anmukoB, FO.I'. Ctpoutensusie Matepuansl n usgenus [Tekcr]: yueOnuk / FO. T
bapabanniukoB. — M.: Akagemus, 2012. — 416 ¢. — ISBN 978-5-7695-7347-7.

OpaoBa, C. C. 3ganus, COOpPY)KeHUS U HX YCTOMYMBOCTH Npu moxkape [Tekct]: yuebHOE
nocooue / C. C. Opnoa, T. A. IlaakoBa, C. B. 3atunankuii. — CapaToB: H3/1aTEIHCTBO
«CaparoBckuit ucrounuky, 2015. — 130 ¢. — ISBN 978-5-91879-507-1

IMonos, K.H. Crpourensusie MaTepuansl U uznenus [Texkct]: yuebnuk / K. H. ITonos, M. b.
Kanno. — M.: Crynent, 2011. — 440 c. — ISBN 978-5-4363-0003-0.

0) IoTONIHUTENIbHAS INTEPATypa
1.

2.

31aHus, COOPYKEHHSI M MX yCTOWYMBOCTB npu noxkape [Tekcr]: yuebnuk / Ilog pen. M.JL
MocankoBa. — M.: AT'TIC MYC P®, 2003.—656 c.

Kopoabuenko, A.Sl. [lokapHas OmacHOCTh MaTEpPHAIOB ISl CTPOUTENHCTBA. [TeKcT]:
yueOHoe nocodue / A.S. Koponbuenko. — M.: [Toxapuayka, 2009. — 217 c.

Kopoasuenko, A.5. [loxxapHast OmacHOCTh CTPOUTENBHBIX MaTepuanoB. [Tekcr]: ydeOHOe
nocooue / A.5l. Koponbuenko, JI.B. Tpymikun M.: [Toxkapuayka, 2005. — 232 c.
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Jleknus 7
OB BEMHO-IIJIAHUPOBOYHBIE PEIIEHUS 3JIAHUM
7.1 O0ume NPUHUHUNBI 00HEMHO-TVIAHUPOBOYHbBIX PellIeHUil 31aHui

O0beMHO-IIJIAHUPOBOYHBIM pellleHHeM 3aHUsl Ha3bIBaeTCs 0O0bEIUMHEHHE MOMEIICHH
u30paHHBIX pa3MepoB W GOpMBI B eAWHYIO KoMmmo3unuto. OCHOBOW  OOBEMHO-
IUIAHUPOBOYHOTO  PpEHICHUs  SIBISIETCd  MPOMCXONALIMM B 3J@aHUU  IPOILECC
(TPOM3BOACTBEHHBIN, OBITOBOM, mporecc 00ydeHuss U T.1.). COBOKYIMHOCTH 3JIEMEHTOB,
COCTaBIISIIOLIUX TIpOIecC, ompeaenseTr rabaputsl U ¢GopMy IOMELIEHUHN, CHOCOObl HX
B3aMIMOCBSI3H H MOPSIOK pa3MEIIEHUS B 00beME 3/1aHUS.

Pasmemiaembie B 37aHUSX TOMEIICHUS JIEISATCST HAa OCHOBHBIC, BCIIOMOTATENbHBIE,
00CITYXKUBAIONINE ¥ KOMMYHUKAIIMOHHBIC (BXOMHBIC Y3IIbI, KOPHJIOPHI, TAICPEH, TEPEXOIbI,
XOJUTBI, IECTHUYHBIEC KIETKH).

OO0beMHEHNE TTOMEIICHUH B IUHYIO KOMIIO3HUIIMIO B 00hEME 3IaHHS OCYIIECTBISETCS 110
cxeMme, KOTOpasi Ha3bplBaeTCid IUIAHUPOBOYHOI. OCHOBHBIMM IUIAHUPOBOYHBIMU CXEMaMU
SIBIISTIOTCS: KOPUAOPHAS (TaliepeiiHast), CeKIMOHHAsI, aH(PWIaHAS U 3aJIbHAS.

B kopugopHoii cxeme IOMeIIEHUsS OTHOCHUTEIHHO HEOONBIIHUX pPa3MepoB OOBEAUHSIOT
KOPHJIOPOM H PACIIONAral0T OTHOCHTEIHHO HETrO ¢ OJHON — ABYX CTOPOH WM TI0 TICPUMETPY
(mpu  MPOEKTHPOBAHUM OOIISKUTUH, TOCTUHHI], OONbHMI, Y4eOHBIX 3aBeieHuiil). B
raJlepeHON cxeme (BapHaHT KOPUIOPHOW) MOMEIICHHS PACIOJIaraloT MO OJHY CTOPOHY
OTKPBITOW B OKPYXKAIOLIYI0 CpeAy raiepe (FpaKIaHCKUE 3JaHUS B paiioHaX C KapKUM
KJIIUMAaTOM).

CexkunoHHasi cxema, IpeJcTaBiseT co0oil coueTaHne M30JUPOBAHHBIX M, KaK IPABHIIO,
OJIMHAKOBBIX TT0 IJITAHUPOBKE OTCEKOB-CEKIHIA (KHITBIC IOMA).

B anpuiaaaHoi cxeme IOMEIICHUS PaCIONAralOTCs OJHO 3a APYTHMM, M COECIAMHSIOTCS
yepe3 JBEpHbIE MPOEMbI, pa3MellaeMble, KaK MPaBUI0, HA OJHOW OCH (My3€H, BHICTABOUHBIE
3aJIb1).

[Tpu 3a1bHOII cxemMe MMeeTCs OAHO MOMEIIEHHE OONBIINX Pa3MepOB (3aJIbHOE), KOTOPOE
pacmojiararoT OOBIYHO B IICHTPE 3/IaHUS, M TIOMEIICHHS] MCHBIIUX pPa3MEpPOB, KOTOPHIC
TPYIIHUPYIOT BOKPYT 3aJIbHOTO (Te€aTpbl, KHHOTEATPbI, PHIHKH).

B OoybmUWHCTBE clydaeB IUTAHHPOBOYHBIC CXEMBI KOMOWHHPYIOTCS W3 JIBYX — Tpex
OCHOBHBIX U X Ha3bIBAIOT CMEIIaHHBIMH.

7.2 Oco0eHHOCTH 00beMHO-TIAHNPOBOYHBIX PelIeHH I I'PAKIAHCKUX 31aHUM
K rpaxgaHcKuM OTHOCSTCS KHIIbIE U OOLIECTBEHHBIE 3JaHUSI.
7.2.1 Kniasle 31aHus

Kunele 37aHMST NpenHA3HAYAIOTCSA IS TOCTOSHHOTO WJIM BPEMEHHOIO IPOYKUBAHUS
TIOJCH.

OOBEeMHO-TINIAHUPOBOYHbIE ~ pPEIICHUS] KBAapTUPHBIX OKUJIBIX JIOMOB  OIpPENeNSIoTCs
XapaKTepoOM 3aCTPOMKH, STaKHOCTBHIO, KOJUYECTBOM KBapTup. X yciaoBHO paznensioT Ha
JIoMa ycaieOHOTO ¥ TOPOJICKOTrO THIIA.

Jloma ycageGHOro THIA: OJHO-ABYXATaKHbIE OJJHOKBAPTUPHBIE MU COJIOKUPOBAHHBIE (U3
JBYX U O60Jjiee KBapTUP) C HEITOCPEICTBEHHBIM BBIXOI0M HAPYXKY U3 KaKJIOW KBAPTHPHI.
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B MHOrosTa)xHbIX MHOI'OKBAPTUPHBIX JOMax rOPOJACKOro THNa, 00bEJUHEHUE KBapTUP U
KOMMYHUKAI[MOHHBIX IIOMEIIEHUN OCYLIECTBIISIETCS II0 CEKIMOHHOM, KOPHUJIOPHOM WIH
raJIEpeHON IUTAHUPOBOYHBIM CXEMaM.

Haunbonee pacnpocTpaHeHbl CeKHHMOHHBbIE KMJIble J0MAa, COCTOSIUE M3 OJHOM WiIn
HECKOJIBKUX CEKLIMH, KaXJas M3 KOTOPBIX BKJIKYAET TIPYyNIy KBapTUP C IO3TAKHO
MOBTOPSIEMOW  IUITAHUPOBKOW, OOBEIMHEHHBIX OJHOM BEPTUKAIBHONH KOMMYHHKAIHEH.
HcknroueHust cocTaBisloT 6-TH, 8-MU U Oosiee KBapTUPHBIE CEKLMU, B KOTOPBHIX OOJbIIOE
YKCJI0 KBApPTHUP BBI3BIBAET NOSIBICHUE KOPUIOPOB AIuHON 70 10-12 M.

B XKuUIbIX 34aHUAX KOPHAOPHOIO THIIA KBAPTHUPbI MMEIOT BBIXOJ 4epe3 OOIUN KOpUAOp
HE MEHee 4YeM Ha JBe JecTHHUIbl. OCOOEHHOCTBIO TAaKUX 3JaHHH SBISETCA COUYCTAHUE
BEPTUKAJIBHBIX W NPOTSHKHBIX TOPU30HTAIBHBIX KOMMYyHUKauui. HemocraTku: KBapTHUpPbI
UMEIOT OJHOCTOPOHHIOIO OpPUEHTAIMI0, NpU OOJBIIOW MPOTSHKEHHOCTH KOPUIOPOB
YXYALIAETCS 3BYKOU30JISLMS IOMEIEHUH, OCBEIEHHOCTh KOPUIOPOB €CTECTBEHHBIM CBETOM,
YCIIOXKHSETCS MPOLIECC dBAKyallUH.

B 00beMHO-IUIaHUPOBOYHBIX ~PELICHUAX TajepefHbIX KHJIBIX JAOMOB, (QyHKIUH
KOPUIOPOB BBIINOJHAIOT OTKPBITHIE rajieper. BepTukanbHble KOMMYHHKALUU PacIoIararoT
BHYTPU 3JlaHMsI WM NPHUCTpauBaloT K rajepee. OcoOEHHOCTh — 00ECeunBaeTcsi CKBO3HOE
IIPOBETPUBAHUE KBAPTHP.

7.2.2 O01ecTBeHHEIE 31aHUA

OO1ecTBEHHBIE 3/1aHUs MIpEeIHAa3HAYEHbl Ul BpEMEHHOro npedbiBaHus mroaeu. [lpu nx
NPOCKTUPOBAHUHM HCIOJB3YETCS IPUEM TPYIIUPOBKHA POACTBEHHBIX [0 HAa3HAYCHHIO
NOMEIIeHUH B 000co0IeHHBIE (PparMEeHTHI 3/1aHU — QYHKIMOHAIbHBIE OI0KH. biiokupoBanue
JIaeT s MPEUMYIIECTB: COKPAIIAETCs IUIOIAAb 3aCTPOUKHU, MPOTHKEHHOCTh WHIKEHEPHBIX
KOMMYHHKAIIMH H JOpOT, YMEHBINAIOTCS SKCIUTyaTallHOHHBIE PAaCXObl, HCIOJb30BaHHE
OIHOTHUITHBIX KOHCTPYKIIUH.

B  00BEMHO-TUTAHUPOBOYHBIX ~ PEIICHHUSX YHHBEPCAJIbHBIX  OOIIECTBEHHBIX 3JaHHN
MHOFO(l)yHKHI/IOHaJ'IBHOFO HUCITOJIB30BaAHUA (KI/IHOKOHIICpTHBIC KOMIIJICKChI, ABOPIHBI CIiOpTa U
T.I.) CHEIHAaJIbHbIC KOHCTPYKTHBHBIC PEIICHUS W MEXaHU3alusi 00OPYJAOBaHUS TO3BOJISIOT
TpaHCQOPMHUPOBATh B TEUEHUHM HECKOJIBKUX YaCOB CIOPTHUBHYIO apeHYy B KMHOKOHILIEPTHBIN
3aJl ¥ T.JI.

K YHUBCPCAJIBHBIM  TAaKXKE€ OTHOCATCA  31aHu, npeaAHa3sHAUYCHHBIC  JJIA OOHOTO
JTMHAMUYECKH Pa3BUBAOIIETOCS Mpoliecca (TOPTroBId, OBITOBOTO OOCITY)KUBAHHS).

Ha crtpykTypy OOIIECTBEHHBIX 3JaHHW peIIaroliee 3HAYCHHUE OKa3bIBAIOT ILIOIIAIN
OCHOBHBIX TOMeleHui. [lo 3TOMy TmTpu3HaKy 3HaHHS MOTYT HMETh CTPYKTYpY:
MEJIKOSYEHCTYI0 — uIomans 15-30 M% kpynHosuencryro — 30-80 M?; 3albHYI0 — OCHOBHOS
TOMEILIEHHE MM HECKONBKO OMEIICHHUIT ILI0Ma b0 6oee 100 M%; cMelaHHY0 — U3 OXHOTO
NN HECKOJIBKUX 3aJIOB U MCIIKHUX HOMeHleHHﬁ.

Pa3merieHne OCHOBHBIX TMOMEIICHWH B oObeMe 3maHus, uX ¢opmMa U pa3Mepsl
OTpeNeNsoTes creupuKoi (yHKIMOHATIBHOTO MpoIliecca U TPEOOBAHUSIMU K CBETOBOMY,
3BYKOBOMY U BO3AYIIIHOMY PEXKHUMY.

Baxnyio ponb B 00bEMHO-IJIAHUPOBOYHOM pEIIEHUH OOLIECTBEHHBIX 3aHUM HUIParoT
KOMMYHHKAIIMOHHBIC TMOMEIICHHS, IUIOIMAAb KOTOpbIX cocraBiser g0 30% wu Oomee ot
romanau 34aHus. OHnu npeaHa3HauCHbI AJId OpraHu3allii BXOoAda T BbIXOJ4, paCHpCACICHUA
TOPU30HTAILHOTO U BEPTHUKAIBHOTO MEPEMEIECHUH JTFOACKUX MTOTOKOB BHYTPH 3JIaHHS.

Kommiekc HOMeH_[eHI/Iﬁ )51 YCTPOﬁCTB Yy TJIaBHOT'O BXOJa B 3JIaHUC HA3bIBAIOT BXOJAHBLIM
y3jdom. B ero cocraB MOryT BXOAWUTh: TaMOypblI, BECTHOOJIH, TapiaepoObl, CIPaBOYHBIC,
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IIPOITYCKHBIC 6IOpO, KaCCbl, KOMHATbl aIMHUHUCTPAIL[UH.

7.3 Oco0eHHOCTH 00beMHO-TIJIAHNPOBOYHBIX peleHu i
NMPOU3BOJCTBEHHBIX 31aAHMI1

IIpy DpPOEKTUPOBAHMM IPOU3BOJICTBEHHBIX 3JaHUM PYKOBOJCTBYIOTCS CIIEAYIOLIUMU
MPHUHIMIIAMA: O0BEMHO-TUIAHUPOBOYHBIC PEIICHUS JIOJDKHBI CO3J1aBaTh OINTHMAJIbHBIC
YCIIOBUSL NIl Pa3BUTHS TEXHOJOTHMYECKOTO TpoIecca M €ro MOJCPHH3AIMU B IPOIIECCe
9KCILTyaTalluy, a TakKe 00ecreYrBaTh BO3MOKHOCTh BO3BEICHHUS 31aHUS MHIYCTPHATBHBIMHU
METOHdAMH.

[To cTeneHW 3aBHCHMOCTH OT TEXHOJOTHYECKOTO Ipollecca MPOU3BOJICTBECHHBIC 3IaHHS
JENATCS HA JIBE TPYIIIIBL:

1. 3nanus, 00bEMHO-TIJIAHUPOBOYHBIC PEIICHHSI, KOTOPBIX MOJTHOCTBIO 3aBUCAT OT
O0COOCHHOCTEH TEeXHOJIOTUICCKOTO MPOIIecca, XapakTepa U TradapuToB IPOU3BOJICTBEHHOTO
o0opynoBaHusi (MapTEHOBCKHE, MPOKATHBIE M KOHBEPTOPHBIC I€Xa METALTYPrUYECKUX
3aBOJIOB, KOKCOXMMHYECKHUE 3aBOJIbl, 3JaHUSI LIEMEHTHOTO MPOU3BOJACTBA U T.A.). [Ipu ux
BO3BEC/ICHUU HCIIOJIL3YIOT CIICIHAbHBIE KOHCTPYKIIMH, a OOBEMHO-IUIAHUPOBOYHBIC
pCI_HeHI/Iﬂ UMCIOT I/IHI[I/IBI/IIIyaJ'II)HBIf/'I XapaKTep.

2. 31aHus Ha 0O0BEMHO-TIJIAHUPOBOYHBIC PEIICHHS, KOTOPBIX TEXHOJIOTHYECCKUI
HpOHGCC HpaKTI/I'-ICCKI/I HC OKa3bIBACT BJIIMAHHNA. Nx BO3BCIACHHUC MOXKCT OCYHICCTBJHITI)CFI
UHIYCTPHATIbHBIMH METOJIaMH Ha OCHOBE YHH(PUIHMPOBAHHBIX TIa0apUTHBIX CXeM
yYro.

7.3.1 OmHOdTaKHBbIE MPOMBINLIEHHbIE 3IaHUS

OnHO3TaKHBIE TPOMBIIUICHHBIE 3/1aHUS TMPOEKTUPYIOT MPOJIETHBIMHM, SYEUKOBBIMU U
3aJIbHBIMH.

B 31aHusX NMpoJieTHOro TMNAa BETWYMHA MPOJIETa MPEBHIIAET BEIHMYMHY IIara KOJOHH.
YuuduuupoBanHele pasMepsl mnpoietoB — 18, 24, 30 M u Oonee, mar KoloHH 6 U 12 M.
[IponeTHble 37aHUs TTPEAHA3HAYEHBI JIJIST TEXHOJIOTHYECKUX MIPOLIECCOB, HAITPABICHHBIX BJIOJIb
poJieTa.

31aHus 1YeHKOBOIr0 THIA MMEIOT KBAJAPATHYIO WM OJIM3KYIO K HEH MpPSIMOYTOJIBHYIO
ceTky KojoHH (18x18; 24x24; 30x30 M wu Oomee), 4YTO TMO3BOJSET OpPraHU30BaTh
TEXHOJIOTHYECKUH TIPOLIECC BJIOJIb MPOJIETA U B MEPIICHIUKYIISIPHOM K HEMY HAIpPaBJICHUH.

31aHus 3aJbHOT0 THIIA UMEIOT TIPOJIEeTHl 36 M U OoJee.

7.3.2 MHOro3Ta:KHbl€e MPOMBbILILJIEHHbIE 3TaHUS

MHorosTa)kHple NPOMBILIUIEHHbIE 37aHUS HPOEKTHPYIOT KapkacHbIMH. Ilo oObemHoO-
IUTAHUPOBOYHOMY PEIICHHUIO OHU OBIBAIOT:

- YHU(HUIIMPOBAHHOTO THUIA, BEICOTOM OT 2 10 10 3Taxkeil ¢ ceTkoi KojaoHH 6x6 mnn 6x9 M
M BBICOTOM dTaxa 3,6; 4,8 1 6,0 m

- C YBEJIIMYEHHBIM BEPXHHUM JTAKOM, KOI/Ja KOHCTPYKLIHMH U IOJBEMHO-TPAHCIIOPTHBIE
CPEJICTBA BEPXHEIr0 3Taka OTIMYAIOTCS OT HIDKeNexalmux sTaxed. [lponer BepxHero sraxa
mupuHOi oT 12 10 24 M mepekphIBalOT ¢ MOMOIIBI0 0alok M (epMm, a BBICOTY dTaxka
NpUHUMAOT paBHoM 7,2; 8,4 u 10,6 M. B mpenenax 3Taka BJIOJIb MPOJIETa MOXKET OBITh
OpPraHM30BaHO JIBUJKEHUE MOCTOBOTO KpaHa Ipy30NnoAbeMHOCTbIO 10-20 T. ocTanbHbIE 3TaXHU
3/IaHUS IPOEKTUPYIOT C YHU(DUIIMPOBAHHBIMH ITapaMeTpaMH U Harpy3KaMH Ha MEPEeKPhITHSI.

- ¢ MeX(EepMEHHBIMU STaXaMH, NPOEKTHPYIOT mpojeroM 12 u 18 M, mepekpbIBaroT
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dbepmamu BbicOoTOM OT 1,2 10 3 M W OpraHm3ylOT B MeX()EPMEHHOM IPOCTPAHCTBE
JIOTIOTHUTETIbHBIC ATAXKH, B KOTOPBIX Pa3MEIAIOT KOHCTPYKTOPCKHE OIOpO, TEXHHUYECKUE,
aJIMUHHCTPATUBHO-OBITOBBIC U JIP. TOMEIICHUS.

BeprukanbHasi CBA3b MEXAY ASTaKaMd BO BCEX THIAX OCYIIECTBIAETCS C IMOMOIIBIO
nectHull U JudToB. g nepemenieHuss rpy30B B Ipeaesax 3Taka MCIOJIb3YIOT HANOIbHbBIN
TPAHCIIOPT, TIOJIBECHBIC KOHBEHUEPHI U KPaH-0aJIKH.

7.4 Oco0eHHOCTH 00beMHO-TNIAHNPOBOYHbIX PelIeHH i
CeJILCKOXO03ICTBEHHBIX 3aHUH

CenbCKOX031CTBEHHbIE 3/1aHUS IPOEKTUPYIOT OJHO- U MHOT'O3TAKHBIMHU.

OaHo3Ta)kHbIe B 3aBUCUMOCTH OT HUX HIMPHHBI MOTYT OBITH Y3KOTaOApUTHBIMH U
HIMPOKOTra0apUTHBIMH.

V3koradbaputHble mHpUHOM g0 18 M (Wamie  OJHOMPOJIETHBIC)  HamOolee
pacrpocTpaHeHbl. B HUX coaepxar )KMBOTHBIX U MTHUL, YCTPAUBAIOT TEIUTULIBI.

IIupoxoradapurHble mHUpUHOW OT18 10 48 M CTpPOSIT Ha KPYHHBIX  KOMILIEKCAX.
TpexnposeTHble 37aHUs MIUPUHOM 10 36 M XapaKTepHbI I )KUBOTHOBOAYECKMX KOMITJIEKCOB
OTKOPMOYHOTI'0 HaIlpaBJIEHUS, a YETBIPEXIPOJIETHbIE 36 M U Oojee — s NPEeAnpUATUH 110
XPaHEHMIO U IepepaboTKe ¢/X MPOTYKIHH.

OnTtumanbHasg cBOOOAA IUIAHMPOBOYHOTO PEIIEHUS JOCTUIAeTCs B MOHOOJIOKax —
OJIHOSTa)KHBIX MHOTONPOJIETHBIX 3[aHUAX OJIOKMPOBAHHOI'O THIIA C NapaMeTpaMH: IIUPUHON
1o 120 m u 6oinee, mposietamu 12 u 18 M (pexxe 6 u 9 M), ¢ marom KoyioHH 3; 6; 12 u 18 m.

MHoro3Ta’xHoe CTPOUTEIbCTBO NMPUMEHSETCA PEIAKO H3-3a TPYAHOCTH BEPTUKAIBHOI'O
NepPEMELICHUS )KUBOTHBIX M UX 3BaKyallUU MU MOKape.

B 00beMHO-TIIaHMPOBOYHBIX PEIICHUSX C/X 3/JaHUH, BO3BOAUMBIX IO TUIIOBBIM IIPOEKTaM,
B CIMHYI0O KOMIIO3UIMIO OOBEIMHSAIOT OCHOBHBIE IPOW3BOJICTBEHHBIE IOMEIIEHUS,
NoJCOOHbIE  TOMEIIEHUs, NpeJHa3HAaYeHHbe JJIs  pa3MelleHuss oOOoOpyaoBaHUS U
BCIIOMOTaTeNbHbIE TOMEIEHHs, MpeJHa3HaueHHbIE JUIsl O0OCIY)KMBAIOIIEro IepcoHaia
(BKJIIOYAsl CAaHUTApPHBIE Y3JIbl, KOPUIOPHl U TamMOyphl). VX pazmeriaroT uian B Topuax 34aHus
WM BJIOJIb €TI0 MONEPEYHOM LIEHTPAIbHOM OCH.

Bomnpocs! AJisi CAMOKOHTPOJIsI

OO01ue MPUHIHITEI 00bEMHO-TUTAHUPOBOYHBIX perieHnid. CXeMBbl.

Oco0eHHOCTH 00bEMHO TIAHUPOBOYHBIX PEIICHHH KITBIX 3TaHUN

Oco0eHHOCTH 00bEMHO IIJIAHUPOBOYHBIX PEIICHUM OOIICCTBEHHBIX 3aHHI

OO01re MPUHIUITE 00bEMHO-TUTAHUPOBOYHBIX PENISHU TPOU3BOICTBEHHBIX 3aHUN
OcoOeHHOCTH 00bEMHO TIIAHUPOBOYHBIX PEIIEHUI OJHO3TAXXHBIX MPOU3BOJICTBEHHBIX 3/JaHUH
Oco0eHHOCTH O0BEMHO ILJIAHMPOBOYHBIX PEIICHUH MHOTO3TaXHBIX IPOU3BOACTBEHHBIX

BRI .

31aHUN
7. OcoOeHHOCTH 00BEMHO IJIAHUPOBOYHBIX PEIISHUH CENbCKOX03SIMCTBEHHBIX 3aHUN

Cnucok JuTepaTrypsl

a) ocHOBHas nuTeparypa (oubmuorexka CI'AY)

34



OpJioBa, C. C. 3panus, coopyKeHHs M UX YCTOMUMBOCTH Ipu moxkape [Tekcr]: ydeOHOe
mocobue / C. C. Opnosa, T. A. Ilankosa, C. B. 3armnankuii. — CapaToB: HU3IaTEILCTBO
«CaparoBckuit ucrounuk», 2015. — 130 ¢. — ISBN 978-5-91879-507-1

OpJioBa, C.C. ApxurekTypa NpOMBIIUICHHBIX 31aHuil [Tekct]: yuebnoe mocobue / C.C.
OpmoBa, T.A. [lankoBa, T.M. bonyro. — CaparoB: n3n-Bo «CapaToBCKHiI HCTOYHUKY», 2011, —
200 c., ni. — ISBN 978-5-91879-119-6.

0) AONONHUTENbHAS IUTEpaTypa
JaTkoB, A.Il. ApxutekTypa nmpoMbIuieHHbIX 3qanmi [Texct]: yaeonuk / C.B. larkos, A. IL.
Muxees. — M.: u3a-so ACB, 2010. 550 c.
Buabunk, H.I'. Apxurektypa 3nanuii [Tekcr]: yueOnuk / H.I'. Bunbuuk. 2-e u3n. mepep. u
nom. — M.: THOPA-M, 2012. - 319 c.
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Jleknus 8
KOHCTPYKTUBHBIE CUCTEMBI U CXEMBI 3JAHU
8.1 KoHCTPpYKTHBHBbIE CHCTEMBI M UX 3J1€MEHThI

B mporecce cTpouTenbcTBa M OKCIUTyaTalldd 37aHUE HCIBITHIBAET Ha cebe JeicTBHE
MHOI'OYHCJICHHBIX Hany30K nu BOSﬂCﬁCTBHﬁ, OTIIMYaIOIUXCA IO BCIHMYHHEC, HaHpaBHeHI/IIO,
XapakTepy ACHCTBUS U MECTy NpUIOKeHHS. KOHCTpYKIIMH, yY4acTBYIOIIME B BOCIPUSTHH
HarpysoK, HA3bIBAKOT HCCYH_II/IMI/I.

K BepTHKaIbHBIM HECYIIMM KOHCTPYKIIUSM OTHOCSTCS, (DYyHIAMEHTBI, CTCHBI, OTICIbHBIC
OHOpr, akK I‘OpI/I3OHTaHLHBIM - HeperbITI/IH nu HOKprTI/Ie.

Pa3memiasice B oObeMe 37aHUS B ONPEACICHHOM COYETaHWHM, HECYIIUE KOHCTPYKIIUU
00pa3yroT MPOCTPAHCTBEHHYIO CHCTEMY, CIIOCOOHYIO BOCIPHUHHUMAThH BCE JCHCTBYIONINEC HA
3/laHUE CUJIOBBIE HArpy3Kd W BO3JEUCTBUS U OOECleYMBaTh €ro MPOYHOCTb, KECTKOCTh H
YCTOHYMBOCT. JTa CHCTEMa HA3bIBACTCSI KOHCTPYKTHBHOM CHCTEMOI 31aHMS.

Tun BepTUKaNbHON Hecylleld KOHCTPYKUUHU OMpeAessieT THUI KOHCTPYKTUBHOH CHCTEMBI
3maHus. Pa3mu4aroT OCHOBHBIC, KOMOWHHPOBAHHBIE M CMCIIAHHBIC KOHCTPYKTHBHBIE
cucreMbl. OCHOBHBIX CHCTEM TIISITh. OeCKapkacHas (CTEHOBas), KapKacHas, OO0BEMHO-
0JI04YHAas, CTBOJILHAS M 000JI0YKOBAsL.

B nmnpegenax onHOM KOHCTPYKTHMBHOM CHCTEMbI MPOCTPAHCTBEHHOE IMOJIOKEHUE
BEPTUKAIBHBIX HECYIIUX KOHCTPYKLIUMH MOXET MEHAThCA. BapuaHT KOHCTPYKTHBHOU
CUCTEeMbl 1O TMPHU3HAKYy pa3MelIeHUuss B MPOCTpaHCTBE (MPOAOIBHOIO, IOMEPEUHOTO,
MEPEKPECTHOT0) BEPTHKAIBHBIX HECYNIMX KOHCTPYKIIUH Ha3bIBaeTCs KOHCTPYKTHBHOI
CXeMOJi 3IaHuA.

8.2 OcHOBHBIE KOHCTPYKTHBHBIE CHCTEMBI
8.2.1 beckapkacHasi (CTeHOBas1) KOHCTPYKTHBHAsl cCMCTeMa

Ota cucreMa SIBISIETCS OCHOBHOM B MPOEKTUPOBAHUU 3AAHUN MENKOSYEUCTON OOBEMHO-
IUITAHUPOBOYHOM CTPYKTYPBI: KBAPTHUPHBIX JKUIIBIX JIOMOB, OOIEXKUTUH, O0IbHUIL U J1p. CTEHBI
BOCIPUHUMAIOT BCE BEPTUKAJIbHBIE, a Uepe3 MEPEKPHITUS U BCE TOPU3OHTAIIbHBIE Harpy3KHu.
CucreMa BKIIIOYAET TPU BapUaHTa KOHCTPYKTUBHOW CXEMBI:

1. C mpoJo/ibHBIMM HECYIIMMH CTEHaMHM W MONEPEeYHbIMU AuadparMamMH >KECTKOCTH
(Kwiible JIoMa ¢ KUPIUYHBIMH U KpYNHOOJOYHBIMM cTeHamu). IIpenmymiectBo — cBoOoja
IUTAHUPOBOYHOTO peIlleHus1 Onarojaps peaKo paccTaBieHHbIM (depe3 25 — 40 M)
mnadparmam. Hemoctarok — mepepacxoj CTEHOBOrO MarepHaia (yBETHYEHHE TOJIIMHBI
HapyXHbBIX CTEH, 00ECIIEUNBAIOIIEe UX TETION3O0JISALHUIO).

2. C monepeyHbIMU HECYIIMMHU CT€HaMHU M MPOJOJIbHBIMHU AuadparMaMu KECTKOCTH (B
OCHOBHOM KpYyIHONAHENIbHbIE 3/1aHusl). PaznmuyaroT aBa BapHaHTa 3TOI CXEMbI: C IIHPOKUM
7,2 M u cMmeweHHeM 2,4-3,0 m 7,2 M marom Hecymux cTeH. HapyxHble creHbl (3a
UCKJIIOYEHHEM TOPILIEBBIX) BBHIMOJIHSIIOT HEHECYIIMMHM WM caMmoHecyumumu. Hemocratok —
OoJIbIIast 10 CPABHEHUIO C MPOJOIBHOM JKECTKOCTh MJIAHUPOBOYHOTO PEILICHHS.

3. C mepekpecTHO pacHoOJIOKEHHBIMH HECYIIUMHU CTeHaMH (KUJIbIE W OOIIECTBEHHBIE
31aHUST MEJIKOSYEUCTONH OOBEMHO-TIPOCTPAHCTBEHHON CTPYKTYpbl). YacTo pacrmoiokeHHbIe
HECYIIHe CTEHbl 00pa3yl0T KOHCTPYKTUBHO-IUIAHUPOBOYHBIE SYEHKHU IUIomaapo 10 20 M.
Henocrarok — HEBO3MOXXHOCTh TpaHC(hOpMAIMM TOMENIEHUH B MEpUOJ] HKCIUTyaTaIlH.
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[Ipenmy11ecTBO — NOBBILLIEHHAS IPOCTPAHCTBEHHAS JKECTKOCTb.

OOmuM A1 BCceX BApUAHTOB SIBISETCS CIIOCOO BOCHPHUATHS TOPU3OHTAIBHBIX HAarpysok.
Harpy3ku, nelcTByroliMe€ BIOJIb HECYIIMX CTEH BOCHPUHUMAIOTCS JITAXEPKOM U3
B3aMMOCBSA3aHHBIX CTEH M NEPEKPbITHM, a MNEpHEeHAMKYISIPHO HECYLIUM CTE€HaM —
BEPTUKAIbHBIMU  JAuadparmamu JKECTKOCTH (crenamu JIECTHUYHBIX KJIETOK,
MEXCEKLIUOHHBIMH, TOPLEBBIMU U Jp. CTEHAMH).

8.2.2 KapkacHasi KOHCTPYKTHBHAsl cMCTeMa

[TpumeHnsieTcss B MPOW3BOACTBEHHBIX U CEIhCKOXO3UCTBEHHBIX 3JaHMSIX, OOIIECTBEHHBIX
3IaHUSAX TIOBBIIIEHHON »TaxkHOCTH). I[IpenmymiecTBo — yeTkoe pasrpaHuyeHue (GyHKIHUI:
Kapkac BOCIIPUHMUMAET BCE HAarpy3Kd, CTEHbl SBISIIOTCS TOJBKO  OrPaKICHUSMH.
BepTukanbHble Hecyline KOHCTPYKIUMU B KapKacHOW cXeMe — CTep)KHEBbIe (KOJIOHHBI). Mx
COCJIMHEHUS] ¢ TOPU3OHTAIBHBIMU HECYIIMMHU 3JieMeHTaMu (pureiisiMu, Oamkamu, hepmamu)
MOTYT OBITh KECTKMMH U MapHUPHBIMH. CIIOCOO COeIMHEHUS OMpeAesieT XapakTep paboThl
KapKacoB MOJT Harpy3kou. MICXoaHBIM /111 BCEX TUIIOB KaPKACOB SIBJIAETCS PAMHBIN.

B pamHOM Kapkace pureinu pacroiararoT B MPOJOJIBHOM U IMONEPEUYHOM HAIpPABJICHUSIX,
COEUHSIOT ¢ KOJIOHHAMHU B PaMbl C MOMOIIBIO JKECTKUX Y3JI0B. Pambl BOCIpMHHMMAIOT BCE
BEPTUKAJIbHBIE U TOPU3OHTAJIbHBIE HArpy3ku, AeHCTByroumue Ha 3aanue. lIpenmymniectBo —
Oonbiias npoyHocTs. HegocraTok — Oosiblioi mepepacxoj MeTaia, CIUIIKOM MacCHUBHBIN
Kapkac.

8.2.3 O0beMHO-0104HAsI KOHCTPYKTHBHAS cCHCTeMa

[lpumensieTcss B JKWIBIX 3[aHUSX. BepTHKATbHBIMM HECYIIMMH 3JEMEHTaMH CIyXaT
0o0BbeMHBIE 0JIOKH, BKIIIOYAIONINE B ce0sl KOMHATY WU KBapTHpY. biioku ycTaHaBnuBaroT 1pyr
Ha Jpyra CTOJ0aMH Ha BCIO BBICOTY 3/IaHUSI C Tiepenadyell BEpTHUKAIBHOW HAarpy3kd OT
BBILIENIKANIMX OJOKOB HUXKEIEKAIIUM I10 KOHTYpPY, ABYM IPOTHUBOIIOJIOKHBIM CTOPOHAM
WM yriam OJIOKOB.

8.2.4 CrTBoJbHAs KOHCTPYKTHBHAA CHCTEMA

HeTpaI[I/IIII/IOHHaSI cucrema, HCHOJ’II)SYGTC?[ HpI/I HpOCKTI/IpOBaHI/II/I BBICOTHBIX JXHIIBIX H
OOIIECTBEHHBIX ~ 3/IaHUN OalIeHHOro Tuma. BepTUKANbHBIM  HECYIIMM  JJIEMEHTOM,
BOCHpI/IHI/IMaIOHII/IM BCC BCpTI/IKaJ'IBHBIG nu FOpPI?;OHTEU'II)HI)Ie Harpy3KH, ABIIACTCA )KGCTKI/Iﬁ
CEepJICYHUK — CTBOJ LIEHTPAIBbHOTO JECTHUYHO-TU(PTOBOrO Y374, IUIOMAAs KOTOPOTO
cocrasigeT 10-25 % mromany 3maHus.

8.2.5 0O060/104Kk0Basi KOHCTPYKTHBHAS CHCTEMA
Wnu cucteMa ¢ HECYIIMMH HapyKHBIMH OOBEMHO-ITPOCTPAHCTBEHHBIMH KECTKOCTHBIMU
KOHCTPYKIUsAMH (B 3AaHUsAX BbIcoTOi m0 100 m Oonee sraxeit). Hecymas wacth 31aHUS
HpENCTaBIISIET COO0M HAPYKHYIO 000JIOYKY — BEPTUKAIBHYIO IPOCTPAHCTBEHHYIO 3aMKHYTYIO

KOHCTPYKLHUIO, )KECTKO 3aJeJIaHHYI0 B ()YHJAMEHT WJIM B KOHCTPYKIIUH MOJ3EMHBIX 3TaXeH.
[Toniepeunyto KecTKOCTh 000JI0UKH 00ECIIEUNBAIOT KECTKUE KOHCTPYKIIMH MEPEKPHITHI.

Bonpocsl A1 caMOKOHTPOJISE
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KoHcTpyKTHBHBIE CUCTEMBI M CXEMBI 3JaHUH (IIOHATHUS U ONPEICTICHNS).
beckapkacHas KOHCTpYKTUBHAsI CUCTEMA 3JaHUI

KapkacHasi KOHCTpYKTHBHAs cCUCTEMa 3AaHUH

O6beMHO0-01109HAsT KOHCTPYKTHBHAS CUCTEMa 3IaHUI

CTBOJIBbHAS KOHCTPYKTHBHAS CUCTEMA 34aHUM

O6o0mouKoBast KOHCTPYKTHBHAS CHCTEMa 30aHuUi

Cnucok JuTepaTypsl

a) OCHOBHag nuTepatypa (oubnmuoreka CIAY)
OpaoBa, C. C. 3ganus, coopyXeHUS W HX YCTOWYMBOCTH IpH Toxkape [Tekcr]: yueOHOE
mocobue / C. C. Opnosa, T. A. Ilankosa, C. B. 3arunankuii. — CapaToB: HU3IaTEILCTBO
«CaparoBckuit ucrounuky, 2015, — 130 ¢. — ISBN 978-5-91879-507-1
OpaoBa, C.C. ApxurekTtypa HpOMBITIUIEHHBIX 3maHuii [Tekct]: ydae6HOe mocobme / C.C.
Opnosa, T.A. ITankoBa, T.H. bonyto. — CapatoB: uzn-so «CapaToBCKUA UCTOYHUKY, 2011. —
200 c., mi. — ISBN 978-5-91879-119-6.

0) IOTIOTHUTENBHAS INTEPATypa
JbixoBnunbii, FO.A. ApxurekrypHblie KOHCTpYKIMH. KH.2. ApXUTEKTypHBIE KOHCTPYKLIUU
MHOTO3TaXHbIX 3maHuil [Tekct]: yueOHOoe mocobue. / HO. A. JIpixoBuunsiii, 3. A. Ka30ek-
Kasues, P. 1. laymoBa u np. — M.: Apxutektypa-C, 2012. — 247 c.
JAbixoBuuHnblil, FO.A. ApxutextypHble KOHCTpyKUHUA. KH.I: ApXUTEKTypHbIE KOHCTPYKIUH
MaJIOATAKHBIX KWIBIX 3maHuii  [Tekct]: yueOHoe mocoome. / F0. A. JlpixoBuuHsbiii, 3. A.
Kaz6ek-Kazues, A. b. Mapuunuuk u ap. — M.: Apxutekrypa-C, 2012. — 246 c.
CHull 2.09.02-85%*. IIpou3BoacTBeHHbIE 30aHMs.- M.,1991.
CHull 2.09.04-87* AnMHUHUCTpAaTUBHBIC U OBITOBBIC 31aHus.- M.,1995.
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Jlexuus 9
KOHCTPYKTUBHBIE CUCTEMBI U CXEMBbI 3I[AHI/II71
9.1 KoMOMHMPOBaHHbIE H CMEIIAHHbIE KOHCTPYKTHBHBIE CHCTEMbI

Hapsmy C OCHOBHBIMHM KOHCTPYKTHBHBIMHU CHCTCMaMH IHMHPOKO IIPHUMCHAKOTCA
KOMﬁl/IHI/IPOBaHHBIe KOHCTPYKTUBHBIE€ CHUCTE€EMbI, B KOTOPbLIX BCPTUKAJIBLHBIC HCCYIIUC
KOHCTPYKIIMHM KOMIIOHYIOTCSA M3 PA3HOTUIIHBIX 3JICMCHTOB — CTCPIXHCEBBIX M IIJIOCKOCTHBIX,
CTCPIKHCBBIX U CTBOJIBHBIX U T.[.

9.11 Cucrema ¢ HENOJHBIM KapKacoM

B aT0i1 cucreMme B KaueCTBE BEPTUKAIBHBIX HECYIIUX KOHCTPYKLUN UCIOJIB3YOTCS CTEHBI
U CTOMKHU KapkKaca, MEXAY KOTOPBIMU C IIOMOLIBIO KECTKUX IEPEKPBITUN PACIPEAEIAIOTCA
NEHCTByIOIIME Ha 3JaHME BEpTUKAJbHbIE M TOPHU3OHTaJbHbIE Harpy3ku. Cucrema
IPUMEHSAETCd B JBYX BapuaHTax: C HECYIIMMH HApY)KHBIMH CT€HaMM W BHYTPEHHUM
KAapKacoOM MJIM C HapY>XKHBIM KapKacOM U BHYTPEHHUMU HECYIIUMH CTECHAMM.

9.1.2 KapkacHo-cBsi3eBasi cucTeMa

Ha coueranun cTep>KHEBBIX M IUIOCKOCTHBIX BEPTHKAIbHBIX HECYIIMX KOHCTPYKLIMM
OCHOBaHa KapKaCHO-CBs3e€Bas cUCTeMa (KapKacHO-auadparmMoBas, KapKacHO-AMCKOBas).
BeprukanbHble HecylllMe KOHCTPYKIIMM — CTOMKHM KapKaca U CIIeMajbHble BEPTUKAJIbHBIC
3JIEMEHTBI JKECTKOCTH, KOTOpbI€ BBINOJHSIOT B BHJE BEPTUKAIbHBIX METAJUIMYECKUX
KOHCTPYKIUHN — CBSI3€H )KECTKOCTU WM B BHJIE >K€JI€300€TOHHBIX NEPEropoJIoK — Auadparm
xecTkocTh. CTOMKM Kapkaca »ECTKO COEAUHSIOTCS ¢ purensMmu (Oankamu, gepmamu) U
00pa3yroT paMsl.

9.1.3 KapkacHo-cTBOJIbHAsl cCHCTeMa

KapkacHo-cTBONbHASI cucTeMa OCHOBaHA Ha Pa3feNieHUU CTaTHMUYECKUX (YHKIMH MEXTy
KapKacoM U CTBOJIOM WJIM HECKOJIbKUMHU CTBOJIAMU JK€CTKOCTH. Y3JIbl COCIMHEHUS PUTEIIEH U
KOJIOHH KapKaca — IIapHHUPHBIE, MOATOMY KapKac BOCHPHUHUMAET TOJbKO BEPTHUKAJIbHbBIE
Harpy3ku. [OpHM3OHTAILHBIMHU DJIEMEHTAMHM KECTKOCTH CIyKaT Tepekpwitus. s
BOCIIPUSITUSL TOPU3OHTAJIBHBIX HArpy30K BBOJSATCS BEPTUKAIbHBIE 3JIEMEHTHI JKECTKOCTU —
CTBOJIBI (SI7pa) KECTKOCTH.

Taxxe MPUMEHSIOTCS CMENIaHHBIE KOHCTPYKTHUBHBIE CUCTEMBI, OCHOBAHHBIC Ha COUETAaHUH
B 3JaHUU MO €ro BBICOTE WM MPOTSHKEHHOCTH JBYX MM HECKOJIBKUX KOHCTPYKTHBHBIX
cucteM (Tepexo]; OT OeCKapKacCHOW CHCTEMBI B THIOBBIX dTa)kaX K KapKacCHOW CHUCTEME B
MEPBBIX WU BEPXHUX ITAKAX).

9.2 Harpy3ku u Bo3/1eiicTBUSI HA 31aHUe
KoHcTpykTHBHAs cxema 3[0aHUS  IOJABEpPracTcsd  pa3IW4HbIM  BO3JCHCTBUSM B

H€6J’IaI‘0HpI/I$ITHI)IX COUCTAaHHAX, BO3HHMKHOBCHHEC KOTOPBIX BO3MOXHO B CTpOPITGJ'IBHBIfI n
9KCILTYaTallTUOHHBIC TICPUOIBI. Harpy3I<H u BOSHeﬁCTBHﬁ, HeﬁCTBYIOHlHC Ha 3JaHUC MOTYT
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OBbITh: IOCTOSTHHBIE U BPEMEHHBIE.

K mnoCTOSHHBIM Harpy3kaM OTHOCAT MacCy BCEX 4YacTed 37aHus, B TOM 4YHCIIE Maccy
HECYIIUX U OTPAKIAIOIIMX KOHCTPYKLUI, MAacCy U JaBJICHUE IPYHTOB.

BpemenHble Harpy3ku: JUIMTEIbHBIE, KPATKOBPEMEHHBIE U OCOOBIE.

K nmuTensHO BpeMEHHBIM Harpy3kaM OTHOCAT: MacCy CTallOHapHOro o0OpyIOBaHHS,
Harpy3Kd Ha IIEpEKpBITUSA, OT CKIAJUPYEMbIX MAaTEpPUAIOB, CHETOBBIE HAarpys3Ky,
TEMIIEPATYPHBIE BO3IECHCTBUS.

KpaTkoBpeMEHHBIMM CUMTAIOT HArpy3kM OT MacChl JIIOJEH, MacChl PEMOHTHBIX
MaTepHaJIOB B 30HaX PEMOHTA U 00CITY)KUBaHUS 000PYAOBaHMsI, BETPOBbIE HATPY3KH.

K o0coObiM Harpy3kam OTHOCST CEMCMHYECKHME M B3PBIBHBIC BO3JICUCTBHS, a TaKkKe
BO3/EHUCTBUS, 00YCIOBJIEHHBIE eopMalUsIMU OCHOBaHMs, COMPOBOXKIAIONIMECS KOPEHHBIM
M3MEHEHUEM CTPYKTYphl IpyHTa (HapuMep, NpU 3aMauMBaHUM [IPOCAJOUYHBIX TPYHTOB) WU
OCEJJaHUH €T0.

HecunoBble Bo3nelicTBUS Ha 3[aHUS TaKKe pazHOOOpa3Hbl. K HUM OTHOCAT TeMmneparypy
BHYTPEHHIOIO M HapyKHYIO M €€ KoJieOaHus, Biary HapyXHOro U BHYTPEHHEro BO3/yXa,
OCaJIK{, COJIHEUHYIO paJualiio, XUMHUECKUE arpeCCUBHBIC PEareHThl Cpebpl IPOU3BOJICTBA,
1IyM, OMOJIOTUYECKHUE PA3PYLLIUTEIH.

Hekortopeie HecunoBble (axkTopbl MOTYT BbI3BaThb CHUJIOBBIE BoszaeiicTBus. Hampumep,
KosieOaHUs BHYTPEHHHX M HapyXHbBIX TeMIeparyp MpHUBOASIT K 3HAKONEPEMEHHBIM
negopManusaM KOHCTPYKUIMH, W HAoOOPOT, BETep SBISIOIIMICS CHUJIOBBIM (hakTopom,
BBI3bIBACT HECWJIOBBIE BO3ICHCTBHS — IEPEOXJIAXKICHUE IIOMEIICHUH M HW3MEHEHUE
BIIQXKHOCTH.

Bce »tu daxTopsl, BO3AEHCTBYS, Ha 3[aHHE B OTJCIBHOCTH U B COBOKYIHOCTH MOT'YT
BBI3BIBATH Pa3pyLICHUE KOHCTPYKLIIUM U U3MEHSATH [TapaMeTpbl BHYTPEHHEN CPEJIbI.

HECYUIUE KAPKACHI
KoHcTpyKIInu KapKacoB U3rOTOBIISIOT U3 )KeIe300€TOHa, MeTajlila U JiepeBa.
9.3 MeTa/iIn4ecKHe KapKachl

WX ucnonp3yroT B OAHOATAXKHBIX MPOMBIIUIEHHBIX 3/aHusAX ¢ mposieramu 30 M u Oonee,
BBICOTOW KOJIOHH Ooiiee 18 M, Ipu HaIM4YMH MOCTOBBIX KPaHOB I'PY30IMOIBEMHOCTHIO OoJiee
30T.

OcHOBY Kapkaca COCTaBJISIOT IONEPEYHbIE pambl, COCTOSIIIME M3 KOJOHH, >KECTKO
3aIleMJICHHBIX B (DYHIaMEHTE U CTPOMHIIBHBIX (hepM.

KooHHBI MOTYT OBITH TOCTOSIHHOTO CEUEHUS TI0 BBHICOTE M CTYIIEHUAThIE IBYXBETBEBbIC.

KonmoHHBI TOCTOSSHHOTO CEYEHMsI BBITIOJHSIIOT M3 TMPOKATHBIX CBApHBIX JBYTaBPOB C
KOHCOJISIMU JUISI ONMHUPAHUs TMOJAKPAaHOBBIX Oanok. MX ycTaHaBmuBalOT B OECKpaHOBBIX
3IAHUAX, 3[IAHUSAX BBICOTOM 10 9,6 M C MOCTOBBIMHU KpaHaMHU IPy30IOABEMHOCTHIO 710 20 T.

CryneHyaTble JBYXBETBEBbIC MPEIHA3ZHAUEHBI IJIs1 3JaHUN BBICOTOM /10 18 M, C KpaHOBBIM
obopynmoBanuem g0 125 1. HamkpaHoBas d9acTh KOJIOHHBI BBITIOJHSIETCS W3 JBYTaBpa,
MOJKPAHOBAsA COCTOUT U3 JIBYX BETBEU, COETMHEHHBIX PEIIETKOM.

HwxHsst 9acTh KOJOHH 3aBEpIIAETCS «OalIMakoM» - PacUIUpPeHHEM, COCTOSIIIHM U3
BEPTHKAIBHBIX pedep ¥ ONOPHOM TITUTHI.

Jnis ycTpolcTBa TUIOCKMX MOKPBITUHA HCHOJB3YIOT (PepMbl € MapauieNbHBIMU MOSICAMU C
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maroM 6 u 12 M, I yCTpONCTBAa CKaTHOTO TOKPBITUS — TPEYTOIbHBIE (hepMBI ¢ 11arom 6 M.
DJIEMEHTHI ()epM H3TOTOBIISIOT W3 VYrOJKOB WM TaBpPOB, COCIWHSAEMBIX B y3Jllax
3IEKTPOCBAPKOH.

Jns olecrniedyeHuss MPOCTPAHCTBEHHOW >KECTKOCTH M YCTOMYMBOCTH YCTPAauBAaIOT JIBE
TPYIIIBI CBA3EH:

1- ycranaBnuBaeTcs 1o KOJIOHHAM (MIPU OTCYTCTBUU MOJCTPONMIBHBIX KOHCTPYKIUHN B TpU
spyca: OT IoJia 10 MOJKPAHOBOW OaJKM, OT MOJKPAHOBOW OaJKu 10 HU3a GepM, B Ipeaenax
BBICOTHI (pepM; C MOACTPOMMIbHBIMU KOHCTPYKIIUSIMU — B JIBa SIpyca);

2- IO TIOKPBITHIO (TOPU3OHTAIBHBIC CBSI3U — [0 BEPXHUM M HIDKHUM mosicaMm ¢epMm, H
BEPTUKAIIbHBIC — MEXKTy TOpIIaMu hepM).

9.4 JlepeBsiHHbIE KApPKACHI

Hx mnpumeHSIOT B OOJBIICTIPOJIECTHBIX OOIIECTBEHHBIX 3/aHUSAX (CIIOPTUBHBIE 3allbl,
BBICTABOYHBIE MTABHJILOHBI), OJTHOATAXHBIX TPOU3BOACTBEHHBIX U CEITbCKOX0351HCTBCHHBIX.

KoHcTpykuy KapkacoB BBIIOJHSIOT MPEUMYIIECTBEHHO M3 JIPEBECHUHBI XBOMHBIX MOPOJ]
(cocHa, enb). KOHCTpYKIIMM MOTYT U3rOTOBJIATHCS LEIUKOM U3 IEPEBSHHBIX JIEMEHTOB UJIU B
COUYETAaHUHM C METAJJIOM; OBITb COCTaBHBIMU M3 HECKOJBKHX COCTUHEHHBIX MEXIY COOOi
JIOCOK, OpeBeH, OpycheB; MOIYT OBbITh CKJICEHHBIMH M3 HECKOJBKHUX JOCOK WJIM JIUCTOB
danepsl. Kiteenble KOHCTPYKIIMH 3aBOJICKOTO U3TOTOBJICHUS UMEIOT 00JIee BBICOKOE KauecTBO,
YCTOMYMBBI K 3arHUBAHUIO.

KoHcTpyKiiuu MOryT OBITh CIUIOIIHBIMH — OalKU, paMbl, apKU; U CKBO3HBIMU — (pepMBI, a
TaK)K€ paMbl U apKu, 00pa30BaHHbIE U3 PEPM.

B coBpeMEHHOM CTPOHMTENHCTBE MOHTHUPYIOTCS CTOCYHO-OaJO4YHbIe, PAMHBIE M apOYHBIE
JIEPEBSHHBIE KAPKACHI.

Croe4Ho-0a/104HbIe KAPKAChI IPOEKTUPYIOT JUIsl TPOM3BOACTBEHHBIX 3/1aHUH. [IponeTs
oT 6 1o 18 M nepexpsiBatoTes 6ankamu; ot 12 1o 30 M — pepmamu.

PamHuble Kapkachl TNpPOEKTHPYIOT JUid OOIIECTBEHHBIX M IPOU3BOJICTBEHHBIX
OJTHOTIPOJIETHBIX 3AaHuil ¢ mposneramu oTl2 1o 24 M. HecylMe paMbl MOTYT OBITh
00pa30oBaHHbI U3 MPSMOJIMHEHHBIX 3JIEMEHTOB (pUTeisl U CTOWKH), COEAMHEHHBIX HareasiMu
WIN C UCTIOJIb30BaHKUEM 3y04aToro MIMIA; MOT'YT UCIIOJIb30BaThCs THYTOKJIEEHBIE PAMBI.

Apo4YHble KapkKacbl TPOEKTUPYIOT s OOIIECTBEHHBIX M  INPOU3BOJICTBEHHBIX
OJIHOMIPOJIETHBIX 37aHui ¢ mposieramu 10 60 M u Gosee. CTpeny nogbeMa apoKk MPUHUMAIOT
He MeHee 1/6 mposieta, a BbICOTY cedeHus apku 1/30 mposera. ApKu BBIOJTHSIOT COCTaBHBIMU
U3 ABYX IOJyapoK.

[IpocTpancTBeHHasT JKECTKOCTh TIOKPBITHS C TNPUMEHEHHeM Oajlok wim  depMm
obOecrieunBaeTcs YCTPOMCTBOM JAEPEBSHHBIX CBSA3EH C PACKOCHOM pEIIeTKOW B TIOCKOCTH
BEPXHUX MOSICOB (PepM MJIM B TJIOCKOCTH CKATOB KPHIIII, a MMPH HEOOXOTUMOCTH JTOTIOTHSICTCS
YCTPOMCTBOM KPECTOBBIX CBSI3EH B MIIOCKOCTH HMXKHHX MOsACOB Gepm. OOpa3oBaHHBIE TaKUM
00pa3oM MpOCTPAHCTBEHHBIE KECTKUE OJJOKH Pa3MEIIAIOT B MOKPHITHH Y TOPIIOB 3/IaHUSI U TIO
€ro JJIMHE Ha paccTossHUH He Oomnee 30 M. BepTUKaIbHBIE KPECTOBBIE CBS3H, MEXKIY CTOUKAMHU
Kapkaca pa3MeniaroT B Topiax u uepes3 20-25 M 1o JJIMHE 3/1aHMs, B KQXKIOM Py KOJOHH.

Bomnpocs! AJisi CAaMOKOHTPOJISI
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KoMOuaMpOBaHHAsS KOHCTPYKTUBHAS CUCTEMA 3/ITAHUH C HETIOJTHBIM KapKacoM
KapkacHo-cBsA3€Basi KOHCTPYKTHUBHAsI CUCTEMA 30aHUI

KapxacHo-cTBOJIbHASI KOHCTPYKTHUBHAS CUCTEMA 3/IaHUN

Merannnueckuii kapkac

JepeBsiHHbIE KapKachl

Cnucok JuTepaTypsl

a) OCHOBHag nuTepatypa (oubnuorexka CIAY)
OpJioBa, C. C. 3nanus, coopyKeHHs M UX YCTOMUMBOCTH Ipu moxkape [Tekcr]: yueOHOe
mocobne / C. C. Opnosa, T. A. Ilankosa, C. B. 3armnankuii. — CapaToB: HU3IaTEILCTBO
«Caparopckuit ucrounuk», 2015. — 130 ¢. — ISBN 978-5-91879-507-1
OpJioBa, C.C. ApxuTekTypa NpOMBIIUICHHBIX 31aHuil [Tekcrt]: yuebHoe mocobue / C.C.
Opnogsa, T.A. ITankoBa, T.H. bonyto. — CapatoB: uzn-so «CapaToBCKUid UCTOYHUKY, 2011. —
200 c., mi. — ISBN 978-5-91879-119-6.

0) AONONHUTENBHAS IUTEpaTypa
JAbixoBuuHblid, FO.A. ApxurektypHble KOHCTpYKUHU. KH.2. ApXUTEKTYpHBIE KOHCTPYKLIHH
MHOTO3TaXHbIX 3maHuil [Tekct]: yueOHOoe mocobue. / HO. A. JIpixoBuunsiii, 3. A. Ka30ek-
Kazues, P. 1. [laymoBa u ap. — M.: Apxurektypa-C, 2012. — 247 c.
JAbixoBuuHblil, FO.A. ApxutextypHble KOHCTpyKUHU. KH.I: ApXUTEKTypHBIE KOHCTPYKLIMH
MaJIOATAKHBIX KWIBIX 3maHuii  [Tekcr]: yueOHoe mocobme. / 10. A. JlpxoBuunsni, 3. A.
Kaz6ek-Kazues, A. b. Mapuunuuk u ap. — M.: Apxutekrypa-C, 2012. — 246 c.
CHull 2.09.02-85*. IlpousBoacTBeHHbIe 3MaHus.- M.,1991.
CHull 2.09.04-87* AnMuHUCTpaTUBHBIEC U OBITOBBIE 3MaHus.- M.,1995.
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Jlexnus 10
HECYUIUE KAPKACHI
10.1 7Kesre300eTOHHBIE KAPKACHI

VX BBITIOJIHSIOT B OCHOBHOM COOPHBIMH U3 YHHU(HUIIMPOBAHHBIX TUIOBBIX KOHCTPYKIIHMA.
OCHOBHBIMH THUINAMH MHOTOATXKHBIX IKEJIE300€TOHHBIX KapKACOB SBISIFOTCS CTOCYHO-
OayI0uHbIi, 0€30a7I0YHBIN U C MEXK(PEPMEHHBIMH dTAXKaAMHU.

10.1.1 CroeuyHo-0a/I04HbIH KapKac

OcHOBY CTOE€YHO-0aJIOYHOT'O KapKaca COCTaBIIIOT MHOTOATaXHBIE pambl, 00pa30BaHHbBIC
KOJIOHHAMH M PUTEIISMHU.

KonoHHBI UMEIOT BBICOTY B OAMH WJIW JIBA — TPU 3TaKa U Pa3MeEPhI MONEPEYHOT0 CEUCHUS
300x300, 400x400, 400x600 mm. CThiku KOJOHH 0ObIYHO ycTpauBaioT Ha 0,6-1 M Bbimie
OTMETKHU MEePEKPHITHSL.

Purenu (6anku) mpuMeHSIOT ABYX THUIIOB: C MOJKAaMU JAJISl ONUPAHUS IUTUT MEPEKPBHITUN U
npsiMoyrosibHoro ceueHusi. O6a tuna purens umeroT BbIcOTy 800 MM. CTBIK KOJOHHBI U
purensi MOXeT OBbITh JKeCTKUM (BBIIIOJHEHHBIM C IMOMOIIBIO CBapKH BBITYCKOB apMaTypbl
KOJIOHHBI W PUTENIsl) WIM IIAPHUPHBIM (CBapKa 3akJIagHbIX Aetanei). [lanenm mepexpwiTuii
COCIMHSIOT C PUTEIIEM CBApKOW 3aKJIQJIHBIX JeTanei. BepTukalbHbIC 3JIEMEHTHI JKECTKOCTH
YCTPauBAIOT MEXAY KOJOHHAMH B IUIOCKOCTH paM U TEPHEHAMKYISIPHO K HUM B BHUJIE
CTaJIbHBIX CBsI3eH, JTMOO B BUIE KEJIe300€TOHHBIX CTEHOK-Iuadparm.

10.1.2 Be36ano4HbIi KapKac

be3banounblii kKapkac MPUMEHSETCS B MHOTOATAXXHBIX MPOU3BOACTBEHHBIX 3/IaHHSIX B TEX
CIIy4asiX, KOrJia M0 CaHUTApHO-TUTHEHUYECKHUM TPEOOBAHUAM B MOMEIIEHUSX HEOOXOAUMO
HaJU4HE TIaJKOTO ToJia (XOJ0IUIEHUKH, MSICOKOMOWHATHI U T.J1.).

[To xapakTepy pabOThI TOJl HArpy3KOW 3TOT KapKac sBIsSETCS paMHBIM. Ero mpumeHstorT
TOJIBKO JUIsl CETKU KOJIOHH 6Xx6 mpu Harpy3kax Ha mnepekpsitue ot 5 mgo 30 «klla.
MeXKONOHHBIE TUIUTHI (TUIMTHI-0AJIKHM) YKJIAABIBAIOT B JIBYX B3aMMHO-TIEPIIEHIUKYISIPHBIX
HaIpaBJICHUSX Ha COOpHBIE KEIe300€TOHHBIE KAIlUTENIH, OIMUPAIOIINECS Ha BBICTYIIBI
(KOHCOJM) OJHOITAXHBIX KOJOHH KBaApaTHOTO WMIU Kpyrioro cedeHus. [IponeTsl mexmay
MJTUTAaMU-0aJIKaMU TIEPEKPBIBAIOT TMPOJIETHBIMU TJIUTAMHU, OMUPAIOIIMMHUCS IO KOHTYPY Ha
YETBEPTH MEXKOJIOHHBIX IUIUT, U COEAUHSIOTCS C HUMHU CBAapKOM 3aKjaJHbIX ACTaled U
BBIITYCKOB ~ apMarypbl. [IpocTpaHCTBEHHass JKECTKOCTh W  YCTOMYMBOCTH  KapKaca
00ecneYnBaeTcs KECTKOCTBIO Y3JI0B COEIMHEHUM €ro JIEMEHTOB.

10.1.3 Kapkac ¢ Mesk(pepMeHHBIMH ITAKAMHI

Kapxkac ¢ MexpepMeHHBIMU 3TaXKaMU MPUMEHSETCSI B KPYITHOIIPOJIETHBIX MHOTOATAXHBIX
NPOMBIIIICHHBIX 3[aHUAX. DTOT KapKac MPOCKTHPYIOT PaMHO-CBS3€BBIM. MHOTO3TaKHBIC
paMbl 00pa30BaHbl OAHOATAXHBIMH KoJIOHHaMHu ceueHreM 300x600 mm umm 300x800 mm
Oe3packocHbIMH (epmamu TpojieraMu 12 u 18 M. MpOJOJIBHYIO YCTOMYHMBOCTH Kapkaca
00eCreynBaloT CTAIBHBIMU CBS3SIMU, a TaKXKe IUIMTAMM MEPEeKpBITUH (MOKpbITHA). BhicoTa

43



depM B 3aBUCUMOCTM OT LeJled HCIOJb30BaHUA MEK(EPMEHHOIO0 MPOCTPAHCTBA
cocraiseT],2 M A1 HEIPOXOJHOrO (TEXHUUECKOI0) 3Taxka U 2,4 niu 3 M — Ui IPOXOJIHOTO
TEXHHYECKOro d3Taxa MU 3,6 M — U1 3Taxka C aIMHUHHCTPATUBHO-XO3SHCTBEHHBIMU
[IOMELLEHUSIMHU.

10.1.4 OnHodTaKHbIE KeT1e300eTOHHbIE KapKaChl

OpHOdTaXHBIE KENe300€TOHHBIE KapKachl NPUMEHSIOT B  INPOMU3BOJACTBEHHBIX U
CEJIbCKOXO035MCTBEHHBIX 3JJaHUAX, 00OPYI0BaHHBIX MOJABECHBIMU MM MOCTOBBIMU KpaHaMH.
Kapkacbl IpoeKTHPYIOT paMHO-CBA3EBBIMH Ha OCHOBE YHU(UIIUPOBAHHBIX TA0apUTHBIX CXEM,
MpeayCMaTPUBAIOIIUX MPOoieThl OT 6 10 30 M, mar koyioHH 6 u 12 M, BbIcOTYy OT 3 A0 18 ™.

OcHOBY Kapkaca COCTaBJISIOT IONEPEYHbIE OJHO- WJIM MHOTONPOJIETHBIE pambl. B
IPOJIOJIBHOM HAIPaBJIEHUM paMbl JUIsl OOECledYeHUs MPOCTPAHCTBEHHOM JKECTKOCTH U
YCTOMYUBOCTH 3/IaHUSI COCTUHSIOT CBS3SIMH, K KOTOPBIM OTHOCSITCS MOJKPAHOBBIE OANKH,
HOJCTPONUIbHBIE KOHCTPYKLMM M METAUNIMYECKUE CBSA3M, yCTpauBaeMble B IHOKPBITUH U
MEX1y KOJIOHHaMH.

[Torepeunas pama kapkaca oOpa3yercs M3 KOJOHH, 3alleMJICHHbIX B (DyHIaMEHTax, U
CTPONIMJIBLHBIX KOHCTPYKLUH B BHJIE OATOK WK (epM.

[Tpy HaMM4YKUK MOCTOBBIX KPAHOB KOJIOHHBI CHA0KAI0TCSL KOHCOJISIMU.

[Tponersl B 6, 9, 12 u uHoraa 18 M npu pyJIOHHBIX KPOBIISIX IEPEKPHIBAIOTCS ABYCKATHBIMU
O6ankamMu M OaJKaMu C HapayljiebHbIMU MOSCaMM, TaBPOBOI'O WJIM JBYTaBPOBOI'O CEYECHHS.
[ar 6anok 6 u 12 M.

[Iponmers1 Benmmuumuoit 18, 24, 30 M mepekpbiBaroTcs (epMaMu, Macca KOTOPBIX
3HAYUTEIbHO MeHbIIe Macchl Oamok. Illar ¢gepm 6 m 12 wm. Ilpumensitorcs Qepmsl:
CerMEHTHbIE, apOyHble, IOJIMIOHAJIBHBIE M C MapajuleidbHbIMM MosicamMu. Pemierka depm
MO3BOJIIET UCIIOB30BATh MIUTHI IMPUHOM 1,5 1 3 M.

B cnydae yctpoiicTBa kapkaca ¢ mIaroM KpaHUX psiIoB KOJOHH 6 M, a cpenHux 12 w,
HEOO0X0/MMO MpPHUMEHEHHE MOJCTPONUIbHBIX KOHCTPYKUMH (Oaynok, ¢epMm), KOTOpble
YKJIaJbIBalOT B MPOJOJBbHOM HANpaBJI€HUU Ha CpeAHME pslbl KOJOoHH. [Ipu »TOM BBICOTA
CpPEIHUX KOJIOHH CHM)KAaeTCsl Ha BBICOTY OIOPHOIO CTOJIMKA MOACTPONMIBHON KOHCTPYKIIMH
(700 mm)

Bomnpocsl AJis1i CAMOKOHTPOJISI

XKenez00eTOHHBIN CTOSUHO-0aTOUHBINH KapKac
XKenezo00eToHHBI Oe30aT0UHBIN KapKac

Kene3obeToHHBIN KapKkac ¢ MexX(pepMEeHHBIMHU 3TaKaAMU
OHO3TaXHBIH KeJIe300€ TOHHBIN KapKac

KonmoHHBI ¥ pUrean MHOTOITaXHBIX JKEJIe300€ TOHHBIX KapKacoB
Buiet xenne300eTOHHBIX 0alIOK ¥ UX IIPUMEHEHUE

Buner xene300eToHHBIX (hepM 1 UX MPUMEHEHUE

NogakowhE
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Cnucok JuTepaTypsl

a) ocHOBHag jTeparypa (oubmmoreka CI'AY)
OpJioBa, C. C. 3panus, coopyKeHHs M UX YCTOMUMBOCTH Ipu moxkape [Tekcr]: ydeOHOe
mocobue / C. C. Opnosa, T. A. Ilankosa, C. B. 3armnankuii. — CaparoB: HU3IaTEILCTBO
«Caparopckuit ucrounuk», 2015. — 130 ¢. — ISBN 978-5-91879-507-1
OpJioBa, C.C. ApxurekTypa NpOMBIIUIEHHBIX 31aHui [Tekcrt]: yuebnoe mocobue / C.C.
Opinosa, T.A. Ilankosa, T.W. bonyto. — CapatoB: uzn-Bo «CapaToBCKUi UCTOUHUKY, 2011. —
200 c., wi. — ISBN 978-5-91879-119-6.

0) AONONHUTENbHAS IUTEpaTypa
JbixoBuunblii, F0.A. ApxurektypHble KOHCTPYKIHH. KH.2. ApXUTEKTypHBIE KOHCTPYKIIUU
MHOTO3TaXXHBIX 31MaHuil [Tekct]: yuedHOe mocobue. / FO. A. JIpixomunsiid, 3. A. Kazbek-
Kazues, P. U. [laymoBa u ap. — M.: Apxurektypa-C, 2012. — 247 c.
JAbixoBuuHnblil, FO.A. ApxutextypHble KOHCTpyKUHUA. KH.I: ApXUTEKTypHBIE KOHCTPYKIIUH
MaJIOATAKHBIX KWIBIX 3maHuil  [Tekcrt]: yueOHoe mocobme. / 10. A. JlpxoBuunsni, 3. A.
Kaz6ek-Kazues, A. b. Mapuunuuk u ap. — M.: Apxutekrypa-C, 2012. — 246 c.
CHull 2.09.02-85*. IlpousBoacTBeHHbIe 3MaHus.- M.,1991.
CHull 2.09.04-87* AnMuHUCTpaTUBHBIEC U OBITOBBIE 3MaHus.- M.,1995.
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Jlexknusa 11
OCHOBHBIE 3JIEMEHTHI 3JAHAI
11.1 OcHoBanusi 1 GyHIAMEHTHI

@DyHIaMeHTbl — T0J[3€MHasl OMOpHAasl 4YacThb 3[aHUS WM COOPYKEHHUS, Yepe3 KOTOPYIO
Harpys3ka oT Ha3eMHOH 4acTH 37jaHMsI UM COOPYKEHHUS IIEPEIaeTCsl Ha IPYHT — OCHOBAHUE.

OcHoBaHMeM Ha3bIBaeTCSI MAaCCUB TPYHTA, PACHOJIOKEHHBbIM mox ¢QyHIZaMeHTOM U
BOCIIPUHUMAIONIMKA  HArpy3ky oT 3aaHus. OcHOBaHHUS OBIBaIOT: €CTECTBEHHBIE U
HCKYCCTBEHHBIE.

EcTecTBeHHbIM OCHOBAHHMEM HA3bIBACTCS TPYHT, 3aJIETAOMUN MoJX (QyHIaMEHTOM U
CIIOCOOHBIN B CBOEM MIPUPOJIHOM COCTOSIHMM BbIAEPKATh Harpy3Ky OT BO3BEIEHHOTO 3/1aHUS.

HckyccTBeHHBIM  OCHOBAHMEM  HAa3blBalOT  MCKYCCTBEHHO  YIJIOTHEHHBIM WK
YIIPOYHEHHBIN TPYHT, KOTOPHIN B IPUPOTHOM COCTOSIHUU HE 00J1a/1aeT JOCTATOYHON HecylleH
CHOCOOHOCTBIO IO TITyOHHE 3a70XKeHns (yHIaMeHTa (ecyanbie MOyIIKH, CBar, YIUIOTHEHUE
TPYHTOB TPOMOOBaHHEM, [IEMEHTAIIMEH, CHIIMKATU3AIHeH U T.11.).

@yHAaMEeHTBl  JIOJDKHBI  YIOBJIETBOPATH TPEOOBaHMSIM IMPOYHOCTH, YCTOHYHMBOCTH,
JIOJITOBEYHOCTH, TEXHOJIOTHYHOCTH YCTPOMCTBA U IKOHOMUYHOCTH.

BepxHss miaockocTh pyHAaMEHTa, Ha KOTOPOM pacnojararoTcsl HaJl3eMHbIe YacTH 3JaHMs,
Ha3bIBACTCSl NMOBEPXHOCTHIO (yHIaMeHTa WM O00pe30M, a HWXKHSS €ro IUIOCKOCTb,
HEIIOCPEAICTBEHHO  COIPUKACAIOLIASCS C OCHOBAaHHMEM, - IMOAOLIBOM (yHAaMeHTA.
PaccrossHME OT CIUIaHMPOBAaHHOM ITOBEPXHOCTH TPYHTA 10 YPOBHS IIOAOILIBBI HAa3bIBACTCS
ri1yOuHO¥N 3a/10:KeHusl (pyHAaMeHTa, KOTopas JOJKHA COOTBETCTBOBATH INTyOMHE 3aJleraHus
CJIOSl OCHOBAHUS C YYETOM TTTyOMHBI IPOMEP3aHusi TPYHTA.

[To KOHCTPYKTHBHOIi cxeMe (yHIaMEHTBI MOT'YT OBITh:

1. JleHTOUHBIE, pacrmojiaraeMble MO BCEH JJIMHE CTE€H WJIM B BUJE CIUIONIHON JIGHTHI MOJ
psnamu  koinoHH. Ilo cmocoOy ycTpoiicTBa MOryT ObITh MOHOJHUTHBIE (OYTOBBIE,
OyTroOeTOHHbIE, OETOHHBIE, KeNe300€TOHHbIE) U COOpHBIE, cocTosIKe U3 (YHIAMEHTHBIX
0JIOKOB-TIOYIIEK U CTEHOBBIX (DYH/IaMEHTHBIX OJIOKOB.

2. Cronbuarsle, ycTpauBaeMble MO/ OTIEJIbHO CTOSILKE ONOpHI (KOJOHHBI, CTOJOBI), a B
psizie ciyyaeB M 1oJi cTeHsbl (OyToBble, 0yTOOETOHHBIE, OETOHHBIE, JKEIE€300€TOHHBIE).

3. CrutomiHble, MpeACTaBIAOMINE COO0H MOHOJIUTHYIO IJIUTY MO/ BCEH IUIOMIAIbIO 3AaHMsI
WIN €ro YacThl0 U MPUMEHsIEMbIe IPU 0C000 OOJIBLIMX Harpy3Kax Ha CTEHbI WIM OTAENbHbIE
OTIOPHI, a TAK)KE HEJJOCTATOYHO NMPOYHBIX TPYHTaX B OCHOBAHUH.

4. CgaiiHble B BUJI€ OT/ICJIbHBIX MIOIPYKEHHBIX B TPYHT CTEPKHEH € LENIbI0 Iepeayn yepes
HUX Ha OCHOBaHME Harpy30K OT 3JJaHHS.

[To xapakTepy padoThl oA AelicTBHEM HAIPY3KH QYHIAMEHTHI pa3InyaroT:

- JKeCTKHMe, MaTeprall KOTOPhIX paboTaeT MPEeUMYIIECTBEHHO Ha CKaThe U B KOTOPBIX He
BO3HUKAIOT Jedopmanuu u3ruba (Kiagka M3 MPUPOTHOTO KaMHS HEMpPaBUIBLHOU (OPMBL,
O0yTo0OeToH, OETOH);

- rudKkue, paboTarOIIME MPEUMYIIECTBEHHO Ha U3TrH0 (3KEIe300€TOH).

Jnis m3rotoBneHus QyHIaMEHTOB MPUMEHSIOT 6eToH kiacca 200 u apMaTypy B BUJIE CETOK
U3 CTaiu KiaccoB A-1 u A-2.
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11.2 OTaenbHbIe ONOPHI KapKaca

OTtaenpHbIE ONMOPHI B 3[JaHUSX C HECYUIUMH CTEHAMH SIBJISIOTCS 3JIEMEHTaMU BHYTPEHHETO
Kapkaca W TpH HEOONBIION BHICOTE 3JaHUS PEMIAIOTCS B BHUIE OTACIBHBIX KUPITHYHBIX
CTOJIOOB.

HenocraTtkoM KUPIUYHBIX CTOJIOOB SBISICTCS 3HAYUTENbHAS IUIOMIAAb, 3aHUMaeMasi MU B
IUTAHE U CPABHUTEIBHO Majiasi Hecylasi CIoCOOHOCTD, JUIsl €€ YBEJIMYECHHsI TTOBBIIIAIOT MapKH
KUPIIUYa U PaCTBOPA, IPUMEHSIOT MMONEPEUHOE WIH MPOAOJILHOE apMUPOBAHUE.

B 3maHuax mpu 3HAUMUTENbHBIX HArpy3kax MPUMEHSIOTCS COOpHBIE Ke1e300€TOHHbIE
KOJIOHHBbI, MOHOJIUTHBIE WJIM CTaJibHble. KOJIOHHBI TPEACTABISIIOT COO0OM BEpPTUKAIbHbBIC
JUHEIHbIE KOHCTPYKIUHU, pa3Mephl KOTOPOH MPEBBIIIAIOT pa3Mephbl MOMEPEYHOr0 CEeueHUs,
MpeAHa3HAYEHBI JIJI1 BOCIPUATHS TPOJIOJIBHBIX U MOMEPEYHBIX HATPY30K.

WX mpuUMEHSIOT B KauyecTBE OCHOBHOW HeCylleld KOHCTPYKIIMHM KapKacHBIX OJHO WJIH
MHOTO3TQXHBIX 3/IaHUH. BBIMONHSIOT Kele300€TOHHBIC KOJOHHBI B BHJE COOPHBIX U
MOHOJIMTHBIX KOHCTPYKIUH, B OCHOBHOM KBaJPaTHOTO WM HPSIMOYTOJIBHOTO MOMNEPEYHOTO
CEUYCHHUSI C Pa3BUTBIM pa3MEPOM B HANpPaBJICHUU ACHCTBUSA M3THOAIOIIMX MOMEHTOB. B
OTJIEIbHOM CJIy4ae MPUMEHSIOTCS KOJOHHBI KPYIJIOrO, KOJBIIEBOTO, JBYTaBPOBOTO CEUCHUSI.
[To BbICOTE UMEIOT MOCTOSTHHOE CEUYCHHE (B 3/IaHUSIX 0€3 MOCTOBBIX KPAHOB) WJIM IEPEMEHHOE
(B 3AaHUSIX C MOCTOBBIMU KpaHaMH).

JKene300eToHHBIE KOJIOHHBI B OJHOATAXKHBIX MPOMBIIUICHHBIX 3JIaHUSX MOTYT OBITH 0€3
KOHCOJIEH, €CJIM B HUX HET MOCTOBBIX KPaHOB, U C KOHCOJISIMU JJIsi OMIMPAHUS MOAKPAHOBBIX
OaJok.

11.3 Hapy:Hble 4 BHYTPeHHHE CTEHbI

CreHbl — BepTHKaIbHbIE HApyXHbIE€ M BHYTPEHHUE OrpaxxaeHus 3naHus. HapyxHbie
CTEHBbl OrpaXkJalT 3JaHHE OT BHEUIHEW cpeabl M 3alIMIAIOT €ro OT aTMoc(hepHBIX
BO3/ICUCTBUI, BHYyTPEHHUE CTEHBI AETAT 3/1aHUE Ha OT/AEIbHbIE 00BEMBI U IIOMEILICHHS.

11.3.1 Knaccudukauus creH:

1. Tlo xapakTepy cTaTH4YecKOil padoThI:

a) HecylllMe — BO3BOJAT B 3J[aHUSAX OECKAPKACHBIX M B 3JaHUAX C HETIOJHBIM KapKacoM,
BBIMOJIHSASL OJHOBPEMEHHO HECYIIYH0 M  Orpaxjaromue (QyHKIUH, Takue CTEHbI
BOCIIPHHUMAIOT MAacCy TIOKPBITHS, TEPEKPBITUH, BETPOBYIO Harpy3ky. Hecymme creHb
ONHUparoTcs Ha (PyHIaMEHTBHI, BBIMOIHAIOT U3 KUPIUYa U OJIOKOB.

0) camoHecylMe — HECYT COOCTBEHHYIO MacCy B TIpejeliax BCEM BBICOTHI 3JIaHHS U
nepeaaT ee Ha QyHAaMeHTHble Oanku. BeTpoBble Harpy3ku, BO3JEHCTBYIOIIME HAa CTEHbI
BOCIPUHUMAET KapKac 3AaHus WK GaxBepK (IONOJTHUTENbHBIN KapKac).

B) HAaBeCHbIe — BBINOJHAIOT TOJBKO Orpaxjaromue (QyHKIHHM, UX Macca IMOJHOCTBIO
nepeaaeTcsl Ha KOJOHHBI Kapkaca W (axBepka 3a HCKIIOUYEHHEM HIDKHErO TOJO0KOHHOTO
spyca, OIMparoIerocs Ha (yHJaMeHTHBIE OAJIKH.

2. 1O TeIJIO-TeXHHYECKHM Ka4ecTBaM:

a) yTeIUIeHHbIE;
0) XOJIOJHBIE.
3. 10 MaTepHAaJy U C1OCO0Y BO3BE/ICHHS:
a) MOCTPOEYHOr0 TUIIA — KAMCHHEIE, JICPEBSIHHbIC
0) 3aBOJICKOT0 U3r0OTOBJIEHUS — 13 OJIOKOB U TIAaHEIICH.
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Cpenu kaMeHHBIX cTeH HanboJiee paclpOCTPAHEHBI CTEHbI U3 KUPIINYa, BHIIOJHEHHBIC B
BUJIE:

- CIUTOITHOM KJIaJIKU TOJIIMHOM 10 510 MM 1 GoJiee, mpuMeHsieMble BO BHYTPEHHUX CTEHAX
Y HUKHUX PAJIaX HAPYKHBIX CTEH 3/IJaHUN MOBBIIICHHON 3TaXHOCTH;

- o0JIerYeHHbIe — U3 JIBYX KUPIUYHBIX CTEHOK 110 250 MM U yTeIIUTeNs U3 Kepam3uTa Win
JIETKOTO OETOHA — HApYKHBIE CTEHBI BHICOTOM 3-5 sTaxeil.

KpynHo0.104Hble CTeHbl TPaXIAHCKUX M MPOU3BOJCTBEHHBIX 3JaHUH OTHOCITCS K
OJIHOCJIOMHBIM OETOHHBIM KOHCTPYKIMSM. Macca © pa3mepbl OJIOKOB 3aBUCST OT
MECTOIOJIOKEHHSI OJIOKOB B CTEHE U MPUHATON CXEMbl Pa3pe3Ku CTEHBI Ha AJIEMEHTHI (IBYX-
wii TpexpsnHoi). Haubonee pacmpocrpanensl 610ku maccoid ot 0,3 10 3 T U3 Jerkoro
OeToHa ISl HapyXHBIX CT€H M U3 TSKENIOoro OeToHa — JJii BHYTPEHHHX CTeH. ToimuHa
osounbix cred 300, 400, 500 u 600 MM.

KpynHonanenbHble 0eTOHHbIE CT€HbI HM3TOTaBJIMBAIOTCS OJHOCIONHBIMU IIETUKOM M3
0eTOHa, W MHOTOCJIOMHBIMU (JIBYX- M TPEXCIONHBIC), BKJIIOYAIOIINE YTEIUTUTENb U3
MUHEPaTbHOM BaThl, NEHOCTEKNa, (UOPOIUTA, TOIUCTHPOILHOTO U  (HEHOIBHOTO
MEHOIIACTOB.

J1st cTeH KUJBIX 37aHUM KCIIONB3YIOT MAaHeNIu BhICOTOM Ha 3Tax (2,8 m; 3,0 u 3,3 M) u
HIMPUHON Ha OAHY - JIB€ KOMHATHI. /{151 cTeH OOIECTBEHHBIX M MPOU3BOJICTBEHHBIX 3/1aHUN
MPUMEHSIOT ToJIoBbIe nanenu BeicoToit 0,9; 1,5; 1,8 M u mmpunoit 6 u 12 M. Tommuna
MAHEJIbHBIX CTEH OIpeaesseTcss TeIJIOTEXHUYECKUM pacueToM, HCXOAsS U3 YCIOBHM
obecrieueHus MPOYHOCTH, OTHECTOMKOCTH M TEMIIEPATYPHO-BIAXKHOCTHOTO PEXHUMa BHYTPH
3nanus (715 manenbHbIX cTeH 240-350 mm; camonecymux u HeHecynux — 180-300 mm).

Jns  HeoTalMBaeMbIX  MPOW3BOJICTBEHHBIX 3JaHUM  pa3paboTaHbl  KOHCTPYKIUU
JKEJIe300€TOHHBIX TUIOCKUX M PEOPUCTHIX MaHeNe HapyKHBIX CTeH JUTMHON 6 1 12 M.

K SKOHOMHYHBIM pElIEHUSM MHOTOCIOMHBIX KOHCTPYKIIMH TaHelel Hapy>KHBIX CTEH
OTHOCST MaHeJIH U3 HeDETOHHBIX MATePHaJIOB (TIAaHEITU-2KPAHBI ), TPEHMYIIIECTBOM KOTOPBIX
ABIISIETCS HE3HAUMTENbHBIH Bec. [laHenn cocTOAT ™3 JABYX JIMCTOBBIX OOIIMBOK
(acOGecToLlEMEHTHBIE, CTAJIbHBIC, AJIOMUHHMEBBIE IUIOCKME M NPOPUINPOBAHHBIE JIUCTHI) U
yTernuTeNs (B KapKacHBIX MaHENSX — MHUHEPAIOBAaTHBIC U JIPEBECHO-BOJIOKHHUCTHIE TIIUTHI; B
OeckapKacHBIX — (PUOPOIUT, IEHONOJIUYPETAH U . ).

11.3.2 ApXMTEKTYPHO-KOHCTPYKTHBHBIE 3JIEMEHThI CTeH

Hapyxnas crena sto ¢acan.

1. HwuxHss yacTb HapyXXHOH CTEHBI, HECKOJIBKO OTJIIMYHASA OT €ro MJIOCKOCTU - YOKOIb.
BepxHss rpanuiia 1mokoias — KapAOH, Bcerjaa ropusoHTaibHas. BBuay TOro, uto LOKOJIb B
IEpBYI0 OYepedb IOABEPraeTcsi MEXaHMYECKUM U aTMOC(HEpPHBIM BO3JCHCTBUSAM €ro
BBITIIOJIHSIFOT U3 MOPO30CTOMKHX, BIAOCTOMKMX MaTepUasoB.

2. IIpoem — KpyIHBIE OTBEPCTHS, OCTABJIsIeMbIe /Il OKOH, IBEPEN U BOPOT.

3. TIpocTeHOK — YYacCTOK CTEH MEXAy IPOEMaMH: pasziIHyaloT PSAIOBbIE (MEXIY
COCE/IHUM MPOEMaMH) U YIIIOBbIE (MEX]y YIJIOM 37aHHUS U IEPBBIM IIPOEMOM.

4. IlepeMbluKkH - HecyllHe, KOTOpbleé KpoMe€ COOCTBEHHOTO Beca M BhIIIEIEKAIIEH
KJIQJAKU HECYT HArpys3Ky OT 2JEMEHTA NEPEKPBITHS WM KOHCTPYKLUU U HEHeCcyllue HECYT
coOCTBEHHBIN BeC U Bec BblIenexaiiel kiaaku. [lo Matepuamy MOryT ObITh %/0, CTalbHbBIE U
KUPIIUYHBIE.

5. KapHu3bl — rOpU30HTANIBHBI BBICTYIIBI CTEH, CIIYXHUT JJIsl OTBOJA CHETa, CTEeKarollen
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BOJIbI C KPBIIIM U UMEET apXUTEKTYPHOE 3HAUCHUE, TPUAABAst 3JaHUI0 3aKOHYEHHBIN BUJL.

6. acanpl 34aHUS WHOT/IA PACWICHSIOT HEOOJBIIMMHU MPOMEKYTOUHBIMU KapHU3aMU —
nosica. HeOonpline kapHHU3bl MOJ OKHAMHU U JBEPbMH Ha3blBAlOT CaHAPUKaMHU. Brie
[JIABHOTO KapHM3a WHOT/A PAcIoyiaraloT mapamet (IpsMOYyrojbHas cTeHKa, BeicoTod ot 0,7
a0 1 M, orpaxparomux Kpbimy) @ ¢GpoHTOM (TpeyrojbHas CTEHKA, 3aKpbIBAOIIas
IPOCTPAHCTBO YepiaKa IPH ABYCKATHOW KpBIIIE U 0OpaMIIeHHAst CO BCEX CTOPOH).

7. HeckBo3Hble yrinyOaeHusl CTEHOK Ui yCTPOCTBa MIKa(dOB, paAHaTOPOB — HUIIH.

8. BeprukanbHOe yTOJNIIEHWE CTEH (BBICTYIIBI) MPSMOYTOJIBHOTO CEYCHHS, CIyXKallue
JUISL YCUJICHUS] MPOCTEHKA WM JJISl TOBBIIMIEHUS YCTOWYMBOCTU CT€H OOJBIIONH BBICOTHI —
NMUJISICTPBI.

11.4 JIecTHUILI ¥ JIECTHHYHBIE KJIETKH

JlecTHHIIBI — BEpPTHUKAIbHbIE KOMMYHHKAIMH, IPEIHA3HAYEHHBIE /I CBSI3H MEXKIY
3TaKaMU U 3BaKyallly JIOJEH.

[To ¢yHKousaM, BBIIOTHSIEMBIM BO  BpeMsl [OXKapa, pa3iId4yaroT  JICCTHHUIBL,
IIpeIHa3HAYCHHbIE AJI DBaKyalluH JIOJCH U MT0)KapHBIE JIECTHULLBL.

11.4.1 JlecTHUIIBI AJI5 IBAKYALUH

JlectHunBbl JUIsL 9BaKkyaluu OBbIBalOT TpPeX THUIOB: BHYTPEHHHUE, pa3MellacMble B
JIECTHUYHBIX KJIETKaX; BHYTPEHHHUE OTKPBIThIE (0€3 Orpa’kJarolIuX KOHCTPYKLUN); Hapy>KHbIE
OTKpBITBIE. DTH JIECTHULBI JOJKHBI OOecreynBaTh yA0OCTBO M 0€30IacCHOCTh JBHKCHHUS,
OBITh OTHECTOMKMMHM W HHIYCTPUAIBHBIMH, II03TOMY HamOoliee pPacnpOoCTPaHEHHBIMU
SBIISIIOTCS JK€J1e300€TOHHBIE.

OHu MOTYT OBITH:

- KPYNHOJJIeMEHTHbIMH (TIOJHOCOOPHBIMM), MOHTHUPYEMbIE U3 4YeThIpeX (IBYX
JIECTHUYHBIX Maplleil U JBYX JECTHUYHBIX MJIOLIAOK HA 3Ta)ke) WM JIBYX 3JIEMEHTOB (ABYX
JIECTHUYHBIX Mapuieil ¢ MoJIyIIoaJKkaMy Ha 3Taxe);

- MeJIKO3JIEeMEHTHBIMH, KOTOpPble HAOUPAIOTCS U3 OTICNIBHBIX CTYNEHEH, YKIaIbIBaeMbIX
MOBEPX HAKJIOHHBIX >KEJI€300€TOHHBIX WM METaUIMYecKuX Oanok — KocoypoB. Kocoypsl
ONUPAIOTCS Ha 3a/1eNIbIBa€MbI€ B CTEHBI MOAKOCOYPHbIE Oallku. JIeCTHUYHBIE MJIOIIAKU TaKKe
HaOMPAIOT U3 OTJIEIbHBIX IIJIUT.

BaxkHbIM KOHCTPYKTHBHBIM pEIICHHEM, OO0ECTIEUHBAIONIUM O€30MacHOCTh HBaKyalluH
JIOJIEH, SIBISACTCS 3aKIIOYEHUE JIECTHHUL] B JIECTHUYHYIO KIETKY. THIT JIECTHUYHON KIIETKH
3aBUCUT OT 3TAKHOCTH 37aHuA. [|Jis aBaKyaluu MpUMEHSIOTCS OOBIUHBIE U HE3aIbIMIISIEMbIC
JIECTHUYHBIE KJIETKHU.

11.4.2 To:xkapHble JTeCTHULBI

[ToxxapHble JECTHUIIBI UCTIONB3YIO Ui MOJbeMa OOWIIOB Ha KPOBIIIO TOPSILETro 37aHus U
BBICTYIIAFOIINE YACTH KPBIIIU. THI TOKapHOM JIECTHULBI ONIPEAEIIAETCS BRICOTOM OBbEMA HA
KPOBJII0O U pa3sHULEH OTMETOK B MeCTaxX Iepernaaa BBICOT KpoBenb. Paszmuyaror nBa Tuma
MTO>KAPHBIX JIECTHHIL:

— BEpTHUKaJbHBIE, KOI/Ia BBICOTA MOJbEMA Ha KpoBIwO cocrasiseT oT 10 mo 20 m u B
MecTax, IJ€ Ieperna BBICOT KPOBeIb He npeBbimaet 20 M;

— MapuieBble ¢ YKJIOHOM He Oonee 6:1, kornga BeicoTa mpeBbimaeT 20 M U B MecTax Iie
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nepenajaa BeICOT KpoBenb 6osee 20 M.
[ToxxapHbIe JIECTHUIIBI PA3MEILIAIOT HA TITYXUX YYacTKaX CTEH, HAUMHAIOTCS C BBICOTHI 2,5 M
OT MMOBEPXHOCTH 3€MJIH U BBITIOJHSIOTCA U3 CTANBHBIX TPOKATHBIX MPOduei.

©CoNoO~WNE
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Jlexnus 12
OCHOBHBIE 3JIEMEHTHI 3JAHAI
12.1 lepexpbiTHS

IlepexkpbITHS - TOPU3OHTAJIbHBIE KOMILIEKCHbIE KOHCTPYKIIMH, pa3Jeistoniie 3aHie Ha
ATaXHU.

B coctaB MeXay TaKHBIX IEPEKPBITUI BXOAST HECYIIUE JIEMEHTHI, IO U MOTOJIOK.

B cocraB uepmauHbIX, MOABAIBHBIX U JpP. TUMIOB MEPEKPHITHI TOMOJIHUTEIBHO BKIIIOYAIOT
paziuunble npociaoiku. [1o KOHCTPYKTHBHOW CXeMe pa3jinyaroT MepeKkpbITHs OajgouyHble (B
COCTaB KOTOPBIX BXOMSAT Oalkul (PUTeNIM) W OMHPAIONINECS HA HHUX TUIMTBHI) U 0e30al0uHbIC
(TAae MIUThI OMUPAIOTCS HEMOCPEACTBEHHO HA CTEHBI MIIM KOJIOHHBI).

HauGonee nHIyCTpHATBLHBIME SBISIOTCS COOPHBIC TIEPEKPHITHS U3 3JIEMEHTOB 3aBOJICKOTO
W3TOTOBJICHHSI, B COCTaB KOTOPHIX BXOJAT KeJe300€TOHHBIC PUTEIH U MTaHEIH.

B rpaxmaHckux 31aHUAX MPUMEHSIIOT MAaHENU (HACTWIIBI) C KPYIJVIBIMU MYCTOTaMU WIIU
CIUIONIHBIE, 00Pa3yIOIINe TJIAJKUN MOTOJOK, B IPOU3BOJICTBEHHBIX U CEIbCKOXO03SHCTBEHHBIX
— peOpucThIe.

12.2 TlokphITHS ¥ KPbIIIH

IToxkpbITHSI — TOpPU3OHTAIbHBIE KOHCTPYKIMHM 3aBEpIIAOIIME 3/aHus 10 BbicoTe. B
MOKPBITUSAX COBMEILAIOTCS TaKWE [JBAa OCHOBHBIX DJIEMEHTA 3/1aHUs KaK IEPEKPbITUE
IOCJIEAHETO dTaXkKa U KPBIIIA.

Kpbimm — HapyKHblE BEHUYAIOLUE 3[JaHUE HECYLIUE M OTPAKIAIOIIME KOHCTPYKLIMH, B
COCTaB KOTOPBIX BXOJAT HECYIIME DIEMEHTBI, TapO- U TEIJIOU3O0JIALIMOHHBIE CIION, KPOBIISL.

[To cTpykType KpblllM pa3AeisioT Ha uepaayHble W OecuepladyHble (COBMEIICHHBIE).

Yepaaynble — YCTpPauBalOT B OCHOBHOM B JKWIBIX JOMax U HEKOTOPBIX THIIAX
CEIbCKOXO35MCTBEHHBIX 3/1aHMI. B KauecTBe HECYINUX 3JIEMEHTOB YepAaqYHbIX KPBIII 31aHUN
CO CTemeHblo orHectoidkocT He Bbime |ll, Moryr wucmnonb30BaThCcsi CTPONMIBHBIE

KOHCTPYKIUHU B BUJIE MPOCTPAHCTBEHHOMN CHCTEMBI U3 JIEPEBSHHBIX HAKJIOHHBIX OAllOK, CTOEK
U TporoHoB. MHAycTpuanbHble KOHCTPYKIIMH YEPIAYHBIX KPBIII MOHTUPYIOTCA U3 COOPHBIX
XKene300eTOHHBIX ~ DIIEMEHTOB. B 3aBHCHMOCTM  OT  MeCTa  pacIOJIOXKCHHUS
TEIUIOU30JISIIIMOHHOTO CIOS Pa3IMYaloT KPBIIIU C XOJIOJAHBIM U TEIUTHIM YePAaKOM.

B kpplmax ¢ XOJOAHBIM YepPAAKOM YTCIUITUTENh BXOAUT B COCTaB dYepPJAYHOTO
NepeKkphITHs. B Kphllllax ¢ TemJIbIM 4YepAaKoM YTEIUIEHbl KpOBeJIbHBbIE MaHEIN!,
M3TOTaBJIMBAaEMbIE M3 TEIUIOM3O0JISIIHOHHOTO OETOHA, M CTCHBI YepaKa.

Becuepaaunble KpbIIIM yCTaHABIUBAIOT BO BCeX BUAaX 3MaHH. OCOOEHHOCTHIO TaKUX
KpbIOI ABJIACTCA COBMCEIICHHE BCEX CJIOCB B e}IHHOfI KOHCTPYKIIMH, IMO3TOMY HX HA3bIBAIOT
COBMeIeHHBIMH MOKPBITHAMH. OHU MOTYT OBITh HEBEHTHIIUPYEMbIE U BEHTUIHPYEMBIE.

CoBMellleHHOe HeBEHTHJIHPYeMoe MOKPBITHE MMOCTPOSYHOrO THUIA YCTPAUBAIOT MYTEM
MOCNIEAOBATENbHON  YKIAIKH 1O JKeNe300€TOHHOMY TEpPEKPBITUI0O BEPXHEro  dTaxka
napom3oysiiuu (1-2 crmost pybepouza), yrermurtens (KEpamM3WTOBBIN TpaBUW, MUHEpaTbHAS
BaTa, MIEHOOETOH U JIp.), BRIPABHUBAIOIIEH CTSKKHU (IIEMEHTHO-TIECYAHBIN PacTBOP TOJIIMHON
25-30 mM), pyaoHHOH THapom3oisuH (3-4 cinos pyOepouaa) W 3alUTHOTO CIIOs (TPaBHiA
BTOTUJICHHBIN B MACTHUKY).

CoBMellleHHOE HEBEHTHUJIMPYEMOe NMOKPbITHE TOJHOCOOPHOTO THIA BO3BOJUTCSA W3
VTEIJICHHBIX KPOBEJIBHBIX MaHeNeH ¢ Ompe/eIeHHbIM YKIOHOM (OJHOCIIONHAS KOHCTPYKIIHUS).
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[TomtHOCOOpPHO SBNISIETCS TaKXKe ABOWHAS KOHCTPYKIIMSI COBMEIIEHHOM KPBIIIM U3 HECYIIUX
XKene300eTOHHBIX MaHeNe BEpXHEro 3Taxa M yJIOKEHHBIX 110 HUM YTEIUISIONINX MaHeslel nu3
JIETKOT'O WJIM STYEUCTOro OeToHa.

CoBMelleHHOe BEHTH/IMPYeMOe TOKPBITHE OTJIMYAaeTCd OT HEBEHTHIMPYEMOTO
HAJIMYUEM BO3YLUIHOTO MPOCTPAHCTBA HAJ yTEIIUTeNeM. BeHTHISIMsS 3TOro npocTpaHcTBa
JUISL yAQJIEHUS] U3 YTEIUIMTENS U3JIMILHEH BJIard, OCYLIECTBISIETCS BO3IyXOM, ITOCTYHNAIOLUIIM
yepes MPOJIyXu B HAPYKHBIX CTEHAX.

B npOMBINIIEHHBIX U CEIbCKOXO3SMCTBEHHBIX 3JaHUSIX MPUMEHSIOT MPEUMYIECTBEHHO
HEBEHTWJIMPYEMBIE COBMEILEHHBIE MOKPBITHS, HECYLUIMMH JIEMEHTAMU B KOTOPBIX CIyXaT
JKEJIe300€TOHHbIE WM MeTaJUIMuecKue Oanku uiu ¢epMbl, pexe pambl WM apKH, a
OTPaXIAIOUIMMHU AJIEMEHTaMU — TAHEJIH U3 OETOHA WM Jp. MaTEPUAIOB.

K TpagunuoHHBIM KOHCTPYKIHMSIM MAaHeJeill OTHOCATCA Kele300eTOHHbIE pedpucThie
JuHOM 6 1 12 M. {7151 oTarimBaeMbIx 3/1aHUN pa3pad0TaHbl KOHCTPYKIIUU MMaHENIeH JITMHOM 3
M U3 TEIUIOM3OJSIIMOHHBIX OETOHOB M KOMIUIEKCHBIE, B COCTaB KOTOPBIX B 3aBOJCKUX
YCIIOBUSX BKJIIOYAIOT BCE CJIOU 33 UCKIIIOYEHUEM IOCIIEHETO TUAPOU30IISLIMOHHOTO CIOS.

B kauecTBe HECYIIMX 3JIEMEHTOB MOKPBITUN TaKKE UCIIOJIb3YIOT HACTUJIBI:

- tuna «2T», pazmepom 3x12 (18) m;

- KopoOuarele, pazmepoM 2x18;

- ceoauatele Tuna KXKC, pasmepom 1,5 (3)x18 (24) m.

HacTunbl onuparoT Ha 6anku (purenu), ylaoKeHHbIE 0 KOJIOHHAM BJOJIb MPOJIETa.

B otamnuBaeMbIX NpPOM3BOJCTBEHHBIX 3/aHUSAX IPUMEHSIOTCS JIETKUME IOKPBHITUS Ha
OCHOBE IPO(GUIMPOBAHHOTO METAILITUYECKOTO JIUCTA.

MoHonaHeJ M NpeCTaBIsA0T cO00N KOHCTPYKLMIO JIMHON 12 M 1 mmpuHoi 1,5 wiu 3 M
U3 MPO(QUIUPOBAHHOTO CTAJIBHOTO JIUCTA C MPHUKJICEHHBIM K HEMY CIIOEM MEHOIOJIMypeTaHa,
10 KOTOPOMY HaKJIEUBAETCS TUAPOUIOIISALIUS.

Pazpaborana TpexcioiiHAsi KOHCTPYKIUMS MAHEJU IIUHON 12 M, KOTOpas COCTOUT W3
Hapy>)KHOH ¥ BHYTPEHHEH JMCTOBBIX OOLIMBOK UM YTEIUIUTENS M3 BCIIEHEHHOT'O
MEHOTOINYpETaHa.

12.3 ®onapu

@oHapsIMH Ha3bIBAKOT OCTEKJIEHHBIE WM YaCTUYHO OCTEKJIEHHBbIE HAICTPOMKH Ha
NOKPBITUM 3/1aHUs, IIPEIHAa3HAUEHHBIE Il BEPXHETO OCBELICHMsI IPOU3BOJCTBEHHBIX
ioniaied, ydaleHHbIX OT OKOHHBIX CBETOBBIX IPOEMOB, a TakXe M1 HEeO0OXOIUMOro
BO3/yX000MEHa B IOMEIIEHUSX.

ITo Ha3HaueHuto poHApU MMOAPA3AENSAIOT HA CBETOBBIE, a3PALlMOHHbIE 1 KOMOMHUPOBAHHBIE
(cBETOA’PALIMOHHBIE).

[To npodutto cedenust poHapu ObIBAIOT NPSAMOYTOJIbHBIE, TPANELUEBUIHBIE, TPEYTOJIbHBIE,
M-06pa3Hble, 1Ie10BbIE U 3€HUTHBIE.

HeobxomumocTs ycTpoiicTBa (hoHapeit momkHa OBITh O0OOCHOBAaHA IMYyTEM TINATEIHLHOTO
TEXHUKO-D)KOHOMMUYECKOTO CpPaBHEHUS W C YYETOM TEXHOJOIMYECKMX U CaHMTapHO-
TUTUEHUYECKUX TpeOOBaHMUM, a Takke HNPUPOJHO - KIMMATHYECKHX YCIOBUM paiioHa
CTPOUTEIBCTBA.

Hecymmit kapkac ¢oHapsi COCTOMT M3 IONEPEYHBbIX KOHCTPYKUUN (depM) M OGOKOBBIX
naHenei. [|Jis MOBBIIEHUST MONEPEYHON KECTKOCTH B KOHTYp (OHapsi BBOJSAT PACKOCHI U
YCTaHABIIMBAIOT CBA3M MEXKIY paMaMu (poHapsi.

@oHapu (KpoMe 3€HHTHBIX) M3TOTOBJISIOT M3 cTand. JKene300eTOH MPUMEHSIOT KpaiHe
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penxo.

B mocnennee Bpems paspaboraHbl 3¢ (eKTUBHBIE KOHCTPYKIMH 3E€HUTHBIX (DOHApEH,
NPEACTABIAIOIMNX  COOOM  KOHCTPYKLHMIO  JUIi  CBETONPOITYCKaHWUS B  HOKPBITHH.
CBCTOHpO3pa‘-IHLIe KOHCTPYKIIMHU, KOTOPLIC BBIIOJHAKT M3 INJIACTMACC, MHAYCTPUAJIbHBI B
U3TOTOBJICHUH, UMEIOT HE3HAYHUTEILHYI0 Maccy, BBICOKYIO MPOYHOCTh, IPOCTOTY MOHTaXa H
yZ100CTBO AKCIUTyaTal1H.

124  Ioasl.

IIpu BbIOOpE BHAA M KOHCTPYKLMHU I10JIa HEOOXOAMMO, IPEXIE BCEro, YCTaHOBUTH
XapakTep MPOU3BOACTBEHHBIX BO3AEHCTBUI Ha MOJ, a Takke TpeOoBaHuUs, oOecrieuyeHue
KOTOPBIX OyZIeT clI0OCOOCTBOBATH 3KCILTYaTAllMOHHOM HAJIS)KHOCTH U JOJITOBEYHOCTH I10JI1A.

B OZHOPTaXHBIX 31aHUAX TMOJNBI YCTPauBalOT HEMOCPEICTBEHHO Ha TIPYyHTE, B
MHOT'03TaXHBIX — HA IEPEKPBITUSX.

12.4.1 OcHOBHBIE KOHCTPYKTHBHBIE 3JIeMEHTHI M10JI0B

OCHOBHBIMU KOHCTPYKTHBHBIMU 3JIEMEHTaMU TIOJIOB SIBJISTFOTCSI:

IlokpbiTHE — BEpXHUU DHIEMEHT 1I0Ja, HEMOCPEICTBEHHO BOCHPUHUMAIOIIHMA
AKCIUTYyaTal[MOHHBIE BO3ICHCTBHS.

Toxkpvimuss  nonoé noopaszdensirtom Ha  CIUIONIHBIE  (OCTOHHBIE, KCHIJIOJUTOBBIC,
IUTACTMACCOBBIE, IIEMEHTHBIC, ac(albTOBBIC, IEOCHYATHIC, TIUHOOWTHBIE W JAp.) U U3
MITYYHBIX MaTepHalioB (Pa3IUYHBIX IUIUT, PYJIOHHBIX MaTepuanoB, OpyCUaTKH, TOPIOBBIX
IalIeK, 10COK U Ip.).

HoacTunawommii ¢joi (MOAr0TOBKA) — 3JIEMEHT I10Ja, PaCIpelessoUi Harpy3Ku Mo
OCHOBAHMIO.

Iloocmunarowue cnou mozym Ovime Ti€CUAHBIE, ILJIAKOBBIC, TPaBUITHBIC, MEOCHOYHEIE,
TNIMHOOETOHHBIE, OYIbIKHBIE, OETOHHBIE U JP.

IIpocaoiika — NOPOMEXKYTOUYHBIA CIIOW, CBS3BIBAIOIIMNA TOKPBITUE C HIKEISKAIIUM
AIIEMEHTOM MU XK€ CIIY>KalllUK 1711 HOKPBITUSI YIPYTOM MOCTENBIO.

IIpocnoiiku mozym O6vimb U3 IEMEHTHO-TIECYAHOTO PACTBOPA, KUIKOTO CTEKJIa, OUTYMHOM
WJIM IETTEBOM MAaCTUKH U IECUAHBIE.

Crsizkka — cioi, oOpa3yroliuid KECTKYI0 WM IUIOTHYIO KOPKY IO HEKECTKUM WIH
MOPUCTBIM 3JIEMEHTAM MEPEKPBITUS; CTSHKKY YCTPAMBAIOT TaKKe JJis BbIpaBHUBAHUSA
MMOBEPXHOCTH AJIEMEHTOB M0J1a (WU TEPEKPBITUS) WU JJIsl PUJAHUS TTOKPBITHUIO 3aJaHHOTO
YKJIOHA.

Cmisdicku 8blnoaHAIOM U3 TIEMEHTHO-TIECUYAHOTO PAcTBOPa, KCUJIONNUTA, OETOHA, JIETKOTO
OeToHa.

I'mapou3ousiuMss — OWH WJIM HECKOJBKO CJIOEB, MPEMSITCTBYIOIIMK MPOHUKHOBEHHIO
Yyepe3 MOoJI CTOUHBIX BOJ U APYTHUX KUIAKOCTEH U MPOHUKAHUIO B IOJ TPYHTOBBIX BOJ.

Tuopousonsayus 6 nonax npeonazwayera i 3AIUTBl UX OT CTOYHBIX BOJI U JIPYTUX
KUAKOCTEH TIpHU CpenHed W OONbIINOW WHTECHCHMBHOCTH BO3JCUCTBUN BOJ THIPOU3OJISAIUIO
pa3MeIaT MO MOKPHITHEM I0J1a, a JJIS 3alIUThl OT KAMWIISPHOTO MOMHITHS TPYHTOBBIX
BOJI — MO/ MOJCTUJIAIOIIUM CIIOEM.

Teniou30/SIMUOHHBIA CJI0H — DJJIEMEHT TMojila Ha TPYHTE, YMEHBIIAIONUN OOIIyIO
TEIJIONPOBOJHOCTD MOJIA.

38yko- u  mennouzonAYul0o 8 Noxax ycmpaueailom ~HAa  MUHEPATIOBATHBIX H
CTEKJIOBOJIOKHHCTBIX MAaTOB M IUIUT, JPEBECHOBOJIOKHUCTBIX TIUIUT, JIETKUX OETOHOB U
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CBIITYYUX MaTepuanos (IILJIaK, IECOK U Ip.).

HOKpHTI/IH BBIIIOJIHAKOT BO BCEX THUIIAX IIOJOB, a IIPOYMUC €ro IJJICEMEHTHI M JAC€Talln
(HJII/IHTyCH, CTOYHBIC JIOTKH, lle(l)OpMaLII/IOHHHe IIBbI 1 IIp) INPUHUMAKOT B 3aBUCUMOCTHU OT
THUIIA U KOHCTPYKIHUHU I10JIA.

12.4.2 T1oJ1b1 €O CIJIOMIHBIM MOKPBITHEM

['IMHOOMTHBIE MOJIBI JIENIal0T B HEKOTOPBIX OTICICHUAX TOPAYMX IEXOB, IJIE€ Ha IOJ
BO3JICUCTBYIOT BBICOKME TEMIIEPATYPhl, BO3SMOKHO MaJICHUE Ha IOJI TSKEJIBIX MIPEAMETOB, U B
ckianax. [lokpeITHe 3TOrO MoJia COCTOUT U3 CMECH TJIMHBI, IECKa U BOJIBI.

I'paBuiinble m medeHYaThle MOJBI YCTPAMBAIOT B MECTAaxX Mpoe3da TpaHCIOpTa Ha
PE3MHOBOM XOJly, B CKJaJax, KOrJa HeNb3sl MPUMEHSATh TJIMHOOWTHBIE IMOJIBI HM3-32 HX
NBUIBHOCTUA. DTU TIOJIBI BBIMOJHAIOT M3 TPABUMHO-TIECYAHBIX CMECEW, WHOT/IAa YJIYYIICHHBIX
J00aBKOM CYTJIMHKA.

beroHHble M EMEHTHO-NeCYAHBIE MOJbI MPEIyCMATPUBAIOT B 1I€XaX C IMOBBIIICHHOMN
BJIQXKHOCTBIO, TIPY BO3/ICHCTBUH HA MOJI MUHEPATBHBIX Macell, KUCIIOT U IIENI0Yei, B Ipoe3aax
u ckianax. K aToi rpynmne oTHOCAT Takke MO3aUuYHbIe H MeTAJLJIOLleMEeHTHbIE MOJIbI.

AcdaibTo0eTOHHBIE MOJbI YCTPAaWBAIOT B CKIaJax, Mpoe3Jax M mpoxonax (mpu
MaJOMHTCHCUBHOM  JBWXXEHUHU), a TaKkKe B  MeECTaXx BO3JACHCTBUS HAa  MOJI
MaJIOKOHIIEHTPUPOBAHHBIX KUCIIOT U IIETOYeH.

KcunoanToBbie MOJbI JISTAIOT B TOMEIICHUSIX C JUTUTEIBHBIM TIPeObIBAHUEM JIFO/ICH, 03
WHTCHCHUBHOTO JBMKCHMs, a TaKXke B IeXxaX CO CIeUUalbHbIMU TpPeOOBAaHUSIMH K
B3PBHIBOOIIACHOCTH.

12.4.3 TloJibI U3 WITYYHBIX MATEPHAJIOB

Bpycuyarble moabl  yCTpaMBalOT B IOMEIIEHUSAX, TIAE€ BO3JIEHCTBYIOT BBICOKHE
TEMIEPATypbl, XUMUYECKHE PEareHThl U yJaapbl, a TaKKe Ha IMYTSIX JBMKCHUS TSAKEIOTO
TPAHCIIOPTA, B TOM YKCJIE U HA TYCEHUYHOM XOIY.

IToabl M3 KIMHKepa NPUMEHSIOT B TEX € clydyasX, YTo W OpycuyaTble, OHU UMEIOT
AQHAJIOTHYHYIO C HUMU KOHCTPYKLUIO.

TopuoBble mOJBI UMEIOT Majblii KOA((UUMEHT TEMJIOYCBOCHHUS, DJJIACTHYHBI U
OeclIyMHBI, IPUMEHSIOT B T€X MOMELICHUSAX, TJIe JIOASIM NMPUXOAUTCS padoTaTh B TEUEHUE
BCel CMEHBI CTOA (MeXaHU4YecKue, COOpPOUHbIE, UHCTPYMEHTAJIbHbIE LIEXU U T.1.).

IliuToYHbIEe MOJBI TPUMEHSIOT B 3JaHUAX C MOBBIIEHHON uncToTOW. IlnMTounble
MOKPBITUS BBIMOJHIIOT M3 OETOHHBIX IIEMEHTHO-TIECUYAHBIX, MO3aMUYHBIX, KCHUJIOJIMTOBBIX,
ac(anbTOOETOHHBIX TUIUTOK.

Mertannuyeckue MoJibl UMEIOT BBICOKYIO CTOMMOCTBH BCJEICTBHE OOJBLIOrO pacxoja
MeTajula, MPUMEHSIOT B MCKIIIOYUTEIBHBIX CIIydasiX, B YaCTHOCTH HAa OT/AEIbHBIX y4acTKax
MapTEHOBCKUX, JIUTEHHBIX, MPOKATHBIX, KY3HEUHBIX U TEPMUYECKHMX LIEXOB, B MECTax
BO3MO>KHOTO IAJCHMSI Ha IOJI TSDKENBIX NPEAMETOB, BO3ACHCTBHS BBICOKHUX TEMIIEpATyp W
TaMm, rje TpedyeTcs riajakas, HelbUIdas MOBEPXHOCTh MOJa.

JlomaTble MOJIbl YCTPaUBAIOT U3 IIMTYHTOBAaHHBIX JOCOK.

IIapkeTHble MOJBI YCTPAaWBAIOT W3 HEOOJBIIUX TMPSAMOYTOJBHBIX JOIIEYEK (KJIEMOK),
M3TOTOBJIEHHBIX HA 3aBOJAX.

[Moabl M3 PpYJOHHBIX MATEPHAJIOB YCTPAaWBAIOT M3 CHUHTETHMUECKUX MAaTepUasoB:
NOJMBUHUIIXJIOPUIHOTO JIMHOJIEyMa (Ha TKaHEBOW OCHOBE, 0€30CHOBHBIN, OJHOCIOWHBIM U
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MHOTOCJIOWHBIN); ToauddupHOTO (rIMdTaIeBOro) JuHOJIeyMa (Ha TKAaHEBOM OCHOBE),
KOJIJIOKCUJIMHOBOTO (O€30CHOBHOT0); PE3MHOBOIO JIMHOJEYMa — pelnHa (ABYXCIOWHOTO
Marepuaia); pyJIOHHBIX MaTepPHaJIOB Ha TIOPUCTOW WIIM BOMJIOYHON OCHOBE.

12.5 OxHa ¥ UX KOHCTPYKTHBHbIE pelieHust

®opmy, pa3Mepbl U MecTa paclojOKEHUS OKOH MPUHUMAIOT Ha  OCHOBE
CBETOTEXHUYECKOT'O pacdera, UCXOJs W3 YCIOBHM oOecredeHus HEOOXOJMMOTO CBETOBOTO
pexxuMa i paboTaromMX, 00CITYKUBAIOIIUX TEXHOJIOTMYECKUN TIPOIECC.

CriomHoe OCTEKJICHHE IIeJIeCO00pa3HO B OCHOBHOM [UIS 3[aHWA C HM30BITOYHBIM
TEIUIOBBIICTICHUEM U B3PbIBOOIIACHBIMU MTPOU3BOJICTBAMH.

KOHCprKI_II/II/I IJid 3allOJIHCHUA  OKOHHBIX  IMPOCEMOB  IMMPOHU3BOJACTBCHHBLIX SHaHHﬁ
U3TOTOBJISIIOT U3 JIEPEBa, CTAJH, KeJle300€TOHA, JeTKUX METAJUTMUYECKUX CILIaBOB, IIACTMACC
U TIPECCOBAHHBIX MAaTEpPHAIOB. VICHONB3YIOT TakkKe CTEKIOOJOKHM W CTEKIONMPOQIIINT.
3anoiHeHne OKOHHBIX MPOEMOB OOBIYHO COCTOHUT U3 KOPOOOK, MEPEIIETOB C OCTEKICHUEM U
MMOJOKOHHOW JTOCKH.

B 3aBucHMMOCTH OT Ha3HAY€HHUS 3/1aHUs, PACYETHOTO Mepernaga TeMrepaTyp Hapy>KHOTO U
BHYTPEHHETO BO3AyXa M OCOOCHHOCTECH KIMMaTa pailoOHa CTPOMTEILCTBA 3aIOJHEHUE
OKOHHBIX MPOEMOB MOXET ObITh OAMHAPHBIM U JABOWHBIM. B yCIOBHSAX CypOBOro Kimmara
CeBepa BO3MOXHO M TPOHHOE OCTEKJICHHUE.

BmecTto [BOIHBIX TMEperieTOB PEKOMEHAYETCS ycTpauBaTh Ooliee SKOHOMUYHBIE
CITAapCHHBIC WJIX OAWUHAPHBIC C ﬂBOﬁHLIM OCTCKJICHHUEM.

[To KOHCTPYKTHBHOMY DEIICHUIO OKOHHBIE MEperieThl ObIBAIOT TIyXHWE M CTBOPHEIE.
CTBOpHBIE MEpEIUIEThI, OTKPBIBAIOIIMECS BHYTPh M HApyXy, yCTpauBalOT B 3HaHMSIX, TIE
HEeoOXouMa €CTeCTBEHHas BeHTWISAIMSA. [Ipoembl, mpeaHa3HAYEHHBIE TONBKO IS
OCBCHICHU S, 3alIOJIHAIOT TNTYXUMHW OKOHHBIMU IICPECTIIICTAMU.

B 3AaHUAX C MMAHCIIbHBIMU CTCHAMU YaCTO IMPHUMEHATIOT JICHTOYHOC OCTCKIICHHC.

Jlnst aspanuu MOMeIeHUu U OYUCTKU OCTEKJICHHUS YacTh MEPErIeTOB B OKOHHBIX MpoeMax
ACIAI0T OTKPBIBAOIIUMMUCH. CTBOpHI)IG NEPCIVICTBI pasMCIIAOT Tak, 4TOOBI pacCTodHUE OT
moJia 0 HKU3a OTKPBITOTO Mpoema JieToM Obuio He 6onee 1,8 M, a 3umoit — He meHee 3,6 — 4,8
M. OTKPBIBAIOT CTBOPKM C TOMOINbIO MexXaHuueckux mpubopoB. [lo crmocoOy HaBecku
pa3InyaroT TOPU30HTATBHO-TIOIBECHBIE U BEPTUKATHHO-HABECHBIE CTBOPKH.

BI)I60p THUIIa OCTCKIJICHUA MPOU3BOAAT HAa OCHOBE THIATCIIBHOTO TEXHHUKO-3KOHOMHYECKOT'O
aHaim3a.

12.6 Bopora u aBepu. X BH/1bI 1 KOHCTPYKTHBHbIE PellIeHHS.

Jns mporycka cpeacTs HaIOJIBHOIO TPAHCIIOPTAa B HAPYKHBIX CTEHAX IPOMBIIUIEHHBIX
3MaHUM yCTpamBaloT BOpoTa. VX pacmoyioKeHHEe W KOJIUYECTBO OINPENENIAETCS C Y4ETOM
crenupuKd TEXHOJIOTUYECKOTO Mpollecca, XapakTepa 00bEeMHO-TUIAHUPOBOYHOTO PEIICHUS
3JaHUH.

Pa3mepbl BOpOT Ha3HAUAIOT U3 YCIOBUS OOECIEUeHUs MPOIycka TPAHCIOPTHBIX CPEJCTB,
00CTyUBAIOUINX TEXHOJOTHYeCKui mpouecc. VX BennumHa A0MKHA MpeBbIIATh TabapyUThI
TPAHCIIOPTa B IPY’KEHOM COCTOSIHMM MO IIMPUHE HE MeHee yeM Ha 600 MM U 1O BBICOTE Ha
200 mM.

Pa3zmepsl mpoeMoB BOpPOT MNPUHUMAIOT KpaTHbIMU Moayiao 600 mm. YcTaHOBIEHBI
CIeyIolre TUMOBBIE pa3Mepbl BOpoT: 2,4x2,5; 3x3; 3,6x3; 3,6x3,6; 3,6x4,2 u 4,8x5,4 m. B
OTJICNBHBIX II€XaX, BBHIMYCKAIOIIUX OOoJbIIepa3MepHbIe BHUABI MPOAYKIHUH, BOPOTa MOTYT
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UMETh pPa3Mepbl 10 HECKOIbKUX JAECATKOB MeTpoB. CHapyXHu 3/1aHus Iepel BOpOTaMHU
IIpelyCMaTpUBAIOT NaHAYCHI ¢ yKiIoHOM 1:10.

Bo wusbexanue O0ibIIMX TEIUIONOTEPh OTAIUIMBAEMBIX 3IJaHUNH U TOSABIEHUS B HUX
CKBO3HSKOB BOPOTa 000PYIyIOT BO3AYIIHO-TEIJIOBBIMHU 3aBECAMHU.

[Io KOHCTPYKTHMBHOMY pELICHHIO BOpPOTa MOTYT OBITh paclallHble, Ppa3IBUXKHBIE,
NObEMHBIC, OTKaTHbIE U Jpyrue. [onoTHa pacmamHbIX U pa3ABHKHBIX BOPOT MOTYT OBITh
METAUIMYECKUMU W METAJUIOAEPEBSIHHBIMU. OOBS3KY BBINOJHAIOT M3 METAJUIMYECKUX
npoduieit. YacTo B OJOTHAX BOPOT YCTPAUBAIOT KAJIMTKU AT IIPOITYCKA JIFOJICH.

[lenecooOpa3Ho yCTpOMCTBO BOpOT Kavaromierocs Tuma. [lomoTHa Takux BOpOT
BBIIIOJIHSIIOT M3 PE3UHBI WM IIPO3PAYHOIO YIPYroro IIacTUKA, HAaTATMBAEMbIX HAa pamy. B
9TOM CiIy4ae MPOIYCK TPAaHCHOPTHBIX CPEICTB OCYLIECTBISAETCA 0€3 3aJepiKeK, a TAKKe 10
MUHUMYMa COKpPAIAIOTCS TEMIONOTEPH.

JlBepu NPOMBINUIEHHBIX 3JaHUN YCTpauBalOT OJHO- W JBYIOJIBHBIMH, pacHallHBIMU U
otkaTHBIMHU. Ilo MaTcpuraly ABCPHLIC I10JIOTHA OBIBAIOT MCTAJUIMYCCKHUE, ACPCBAHHBIC U
cTeKJIssHHble. HOMUHAIbHBIE pa3Mepbl MPOEMOB NPUHATHI: mupuHa 1; 1,5 u 2 M u BeicoTa 1,8;
2; 2,3 u 2,4 M. VX mMpuHy U pacronokeHHe ONpeAesiioT PACUETOM C YUETOM 00€CIeUEHMUSI
0€30I1aCHOCTH BaKyalLlMH JIFOJCH U3 MOMEIIEHUH U 3/1aHHs B LIEJIOM.

Bomnpocs! AJisi CAaMOKOHTPOJIsI
IlepekpriTus 30aHUMA
IToKpeITHS ¥ KPBIIIY 30AHUN
@DoHapy HA NOKPHITUAX 34AHUM
OxHa, OKOHHBIE ITPOEMBI, OCTEKIICHHE
JBepu B 31aHUAX
Bopora B 3qanusx
KoHcrpykiun nonos
ITosel cO CIIIONTHBIM MOKPBITHEM.
Iosel U3 MITYYHBIX MaTEPUAIOB

CoNoO~WNE

Cnucok JuTepaTrypsl
a) ocHOBHas jiuTeparypa (oudnuoreka CI'AY)

1. OpJaosa, C. C. 3gaHusi, COOpYXEHHUS U MX YCTOMYMBOCTb NpH mnoxape [Tekct]: yueOHOE
nocooune / C. C. OpmoBa, T. A. Ilankosa, C. B. 3arunankuii. — CapaToB: H31aTeIHCTBO
«CaparoBckuit ucrounuky, 2015, — 130 ¢. — ISBN 978-5-91879-507-1

2. OpJaoBa, C.C. ApxurekTypa NpOMBIIUIEHHBIX 3Manuil [Tekcr]: ydyeOHoe mocobue / C.C.
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Jlexknus 13

MOKAPHO-TEXHUYECKAS KJIACCU®UKAIIUA CTPOUTEJIBHBIX
KOHCTPYKIIUI

B yciioBusix moxkapa CTpPOUTENIbHBIE KOHCTPYKLIHMHM MOTYT pa3pyllaTbCs B TEYEHUE
HECKOJIbKMX YacCOB WJIM MUHYT. Y CTOWYMBOCTb CTPOUTEIBHBIX KOHCTPYKLUUN K BO3JEHCTBUIO
Mo’kapa BIUSET W Ha TpoIlecC TYymIeHUs moxapa. OOpyiieHne KOHCTPYKIUH MPEACTaBIsSET
OOJIBIIYI0 OINACHOCTh MepcoHana O0BeKTa M Ui moxapHbiX. [lpu momHOM oOpylIeHHH
TYIIEHUE TI0XKapa CTAHOBUTCS OCCIIOIC3HBIM.

B Hacrosmee BpeMs MapauieNbHO JCHCTBYIOT CTapas MOKapHO-TEXHUYECKast
KJIaCCHU(UKALIMS U HOBAs.

[Io crapoii KiaaccH(PUKANMU CTPOUTENbHBIE KOHCTPYKLUUHU XapaKTEPU30BAIUCH
OTHECTOMKOCTBIO — UX CIOCOOHOCTBIO B YCIOBHSX TIOXKapa COXpPaHATh HECYIIUe U
orpaxkatonie (yHKIUU M CONPOTUBIATHCA pachpocTpaHeHuto orHs. [lokazarensimu
OTHECTOMKOCTH  CTPOUTEIbHBIX  KOHCTPYKLUMH  SIBISIOTCA  MPEAEiabl  OTHECTOMKOCTH
KOHCTPYKIMI U IIPEIeIbl paclpOCTPAHEHHUSI OTHS 11O HUM.

[To HoBOM KJaccCMPUKAINUM CTPOUTENIBHBIE KOHCTPYKLIHMH XapaKTEPU3YIOTCS
OTHECTOMKOCTBIO M MOXAapHOW OmnacHOCThIO. llokazarenssiMu OrHECTOMKOCTH  SIBISIIOTCA
Mpeaeabl  OTHECTOMKOCTH  CTPOUTENIBHBIX  KOHCTPYKIIMH, a TIOKApHYK  OINACHOCTh
KOHCTPYKIMI OIIEHUBAET KJIACC UX MOKAPHOU OMACHOCTH.

13.1 IIpenesibl OTHECTOIKOCTH CTPOUTEIbHBIX KOHCTPYKIMIA

IIpenes1 OrHeCTOKOCTH CTPOUTENbHON KOHCTPYKIMHU — 3TO BpPeMsI B MUHYTax OT
Hayajla OrHEBOrO HCIBITaHMs (Hayaja IoxXapa) 10 HACTYIUIEHUS OJHO W3 MpPeAeNbHBIX
COCTOSIHM 10 OTHECTOMKOCTH.

PaznuuaroT Tpu npeaebHbIX COCTOSIHUSA MO0 OTHECTOMKOCTH:

1. Tloreps Hecymieit ciocoOHocT (R) XapakTepu3yromiascss 00pyIeHueM KOHCTPYKIIUU WA
BO3HUKHOBEHHEM TpENeNbHbIX JedopMaiuii, HEJOMYCTUMBIX JJs JajbHeien
AKCIUTyaTallMi KOHCTPYKIIMH.

2. Tloteps Terousonupyromel (orpaxmaaromeii) crnocodbnoctu (1), xapakTtepusyromiascs
MOBBILICHUEM TEMIIEpaTypbl Ha HEOOOrpeBaeMON MOBEPXHOCTU KOHCTPYKIUHU B CPEIHEM
6onee yueM Ha 140°C unm B m000i TOuke 3TOW MmoBepxHocTH Oonee yeMm Ha 180°C B
CpPaBHEHHUU C TEMIIEpaTypOor KOHCTPYKIIUHU 110 UcTibITanus wim oosee 220°C B kakoii 1160
TOYKE HE3aBUCUMO OT NEPBOHAYAIILHOM TEMIIEPATyphl KOHCTPYKIIHUH.

3. TloTepst 1enOCTHOCTH KOHCTPYKIMH (F), MPOSBISIOMIASACS B BO3HMKHOBEHHHM CKBO3HBIX
TPEIIVH WIM OTBEPCTHMH, YEPE3 KOTOPBIE B CMEXHOE MOMEIIECHUE MPOHUKAOT MPOIYKThI
TOPEHHUs WU TIIaMsl.

IIpenenbl OrHECTOMKOCTH  3alPOCKTUPOBAHHBIX WIH PEaJbHO CYLIECTBYIOLIUX

KOHCTPYKIUH NPUHATO Ha3bIBaTh paKkTHYeCKUMHU 11, a HOpMHUpyeMble — TpeOyeMbIMH I1,,,),.

TpC6OBaHI/IC 0€30IMaCHOCTU CYUTACTCS BHITOJHCHHBIM npu CO6J'IIOI[CHI/II/I yCI0BUA

11, 'IIZH mp
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13.2 MeToabl onpejiesieHusl MpeaeoB OrHeCTOHKOCTH

Tpebyemble npenenbl OrHECTOMKOCTH OIPENEIIIOTCS B 3aBUCUMOCTH OT TpeOyemoi
cTenieHH orHectoikoctd 3aaHusg no CHull. ®aktuyeckue — ONpenessitoTcss JIBYMs
criocobamu: orHeBbIiMH ucnibiTanusiMu REI u pacuetHo RI.

Y100HBIM SBISIETCA MCMOJIB30BAaHUE HAKOIUIEHHOTO OaHKa JAaHHBIX MO pe3ylbTaTam
paHee NPOBEJCHHBIX UCTIBITAHUH.

Haunbonee HaneXHbIMU SBISIOTCS OTHeBble MCNBITaHUSA. /{151 3TOro KOHCTPYKIMIO,
BBIIIOJIHEHHYI0 B HaTypaJbHYI0 BEIMYMHY, YCTAHABIMBAIOT, ONHMPAIOT M HArpyKarT B
COOTBETCTBUHU C IOJIOXKEHUEM U Harpy>KEHUEM €€ B 3/1aHuU. VcnbITaHUs IPOBOJAAT B OTHEBBIX
neyax, B KOTOPBIX MOJJIEPKUBAETCA TEMIEPATYPHbI PEKUM «CTaHAAPTHOIO» Ioxkapa. B
XO0Jie HCIBITaHUS (UKCUPYETCS BpeMs C MOMEHTa Hayaja SKCIIEpUMEHTa /10 MOMEHTa
HACTYIUICHUsI OHOTO M3 IPEIENIbHBIX COCTOSHUM 110 OrHECTOMKOCTH. DTO BpEMsl CUUTAETCS
(aKkTUYECKUM MPEEIIOM OTHECTONKOCTH.

13.3 Ilpenesnl pacnpoCcTPaHEeHHs OTHS MO CTPOUTEIBLHBIM KOHCTPYKIIUSIM

CrocoOHOCTh  CTPOMTENBHOW KOHCTPYKIIMM TOPEThb M PACIpPOCTPAHATH OTOHb
XapaKTepU3yeTCsl NMPENEIOM pacIpOCTPaHEHUs OTHs. 3a MNpees pPaclpoCTPAHEHHS OTHS
NPUHUMAETCS. pa3Mep MOBpPEXIeHHs (B ¢M) o0pas3la KOHCTPYKIHHU BCIIEACTBHUE €0 PEHHS,
oOyIrJIMBaHUS WIN OIUIABJIEHUS 3a IpeJeslaMHi 30Hbl HarpeBa (B KOHTPOJbHOM 30HE) mpu 15
MUHYTHOM HCIBITAHUH B OTHEBOM II€YH.

Jlomyckaemple Ipenensl paclpOCTPAHEHUs OTHS IO CTPOUTENIBHBIM KOHCTPYKLHSAM
HA3HAYAIOTCSl HOPMaMH CTPOUTENILHOTO MTPOSKTHPOBAHUS, (PAKTHUECKUE — OTPENENSIOTCS IPU
OTHEBBIX HCIBITAHUAX WIX IO CIPABOYHOM JINTEPATYPE, Ile MPUBOIATCS PE3YIbTaThl TAKUX
WCTIBITAHU.

CyTh OrHeBBIX HCHNBITAHMI 3aKIIOYAETCSl B OINpPEAEICHUH MOBPEXACHUS pa3Mmepa
KOHCTPYKIUU BCIIEICTBHUE €€ TOPEHHUs 3a MpeeIaMu 30HblI HArpeBa B KOHTPOJIBHOM 30HE IIPU
JIOKaJIbHOM BO3/JICCTBUH OTHSI HA YaCTh KOHCTPYKIIMH B OTHEBBIX IT€YaX.

OOpa3ipl  OrpaXkJaloUMX  KOHCTPYKIHMH  HOJABEpraioTcs  OJHOCTOPOHHEMY
BO3JICUCTBUIO OTHS: HAPYKHBIE CTEHBl — CO CTOPOHBI IIOMEIIECHMS; BHYTPEHHHE CTEHBI U
MIEPETOPOJIKH C HECUMMETPUYHBIM CEUEHUEM OTHENBHO C KaXKI0U CTOPOHBI.

I1nuTel TOKPBITHI, NEPEKPBITUA U TOJBECHBIX ITOTOJIKOB, JECTHUYHBIC IUIOIAAKUA U
MapIIM — CHU3Y, IPU 3TOM 00pa3Iibl CTYIEHE! AJIs UCTIBITaHUI cOOMpParoTCs B MapILy.

Crep)kHEBbBIE 3JIEMEHTBl KOHCTPYKIUH MOJBEPraloTCs BO3JAEHCTBUIO OTHS C TPEX WU
YETBIPEX CTOPOH B 3aBUCUMOCTHU OT YCIOBUH DKCILITyaTallUH.

HcnbrTanus NpoBOAST NPHU JUIMTEIBHOCTA OTHEBOTO Bo3aencTBus 15 muH £5 c. [locne
ATOrO IUIaMs B €YU racuTCs, U He Oosee yeM yepe3 3 MHMH. oOpasell JODKEH ObITh CHAT C
neyd WM B 3a30p Mexay oOpa3lioM U OrHEBOM KaMmepoill MJOMKeH OBbIThb BO3BEICH
TEIUION30JMpYIOM  3kpaH. OOcienoBaHHe COCTOSIHMS oOO0paslla MU HM3MEpPEHHE €ro
MOBPEXICHUIM B KOHTPOJIBHOM 30HE MPOBOJAUTCS MOCIIE €0 OCThIBAHUS.

3a mpeaen pacnpoCTpaHEHMs] OTHS NPUHUMAETCS pa3Mep IOBPEKIACHHON 30HBI
oOpa3la B MJIOCKOCTH KOHCTPYKIUU OT TPaHUIIbl 30HbI HarpeBa MepneHAuKYyIsIpHO K Hell 10
HanOonee yJaJeHHOM TOYKM TOBPEXKICHUS (A7 BEpTUKAIbHBIX — BBEpX, JUIs
TOPU30HTAIBHBIX — B KQXK/YIO CTOPOHY).
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Bomnpocs! AJisi cCAMOKOHTPOJIst
[ToxxapHO-TexHUYECKast KITACCHU(PHUKAIIS CTPOUTENbHBIX KOHCTPYKIITHN
IIpenenbl OTHECTOMKOCTH CTPOUTENBHBIX KOHCTPYKIMM. [IpeaenbHbie cocTOsSHUSL.
[IpenenbHble COCTOSHUSI MO OTHECTOWKOCTH IJIsl OTHENBHBIX KOHCTpYKUWi. OOo3HaueHue
npejiesa OrHeCTOMKOCTH.
CymHOCTh OTHEBBIX UCTIBITAHHN IS OTIPEICTICHHS TIpe/eia OTHECTOHKOCTH KOHCTPYKITHHA
[lepenensl pactipocTpaHEHUS OTHS IO CTPOUTEIBLHBIM KOHCTPYKIUAM
CyTb OTHEBBIX HCHBITAHUM [ ONpeAeNeHHs] TNpeAesioB paclpOoCTpaHEHUs OTrHS IO
CTPOUTEIBHBIM KOHCTPYKIUSIM

Cnucok JuTepaTypsl
a) ocHOBHag jTeparypa (bubmmoreka CI'AY)

OpaoBa, C. C. 3ganns, coOpyXeHHS W MX yCTOWMYMBOCTH IpH mokape [Tekct]: yaeGHOE

nmocobue / C. C. OpnoBa, T. A. Ilankora, C. B. 3arunankuii. — CaparoB: WU3JaTEILCTBO

«CapatoBckuii ucrounuky, 2015. — 130 c. — ISBN 978-5-91879-507-1

0) IOTIOTHUTENBHAS INTEPATypa

3nmaHus, COOPYKEHUSI M UX ycToiumBoCcTh mpu noxape [Tekcr]: yueOnuk / Ilox pen. M.JI.
Mocankoa. — M.: AI'TIC MYC P®, 2003.—656 c.
Kommapos, MLIO. u np. Kputnueckass npoao/DKUTENBHOCTh MOXKApa B MOMEUICHUSX OpU
BOCIVIAaMEHEHUH roprodei xuakoctu [Teker]: Mownorpapuss  / M.FO.Kommapos,
10.I'' A6pocumos, E.H. Muozemuesa. — M.: AI'TIC MUC P®, 2007. — 143 c.
CoOypb, C.B. Iloxapras 0e30macHOCTh OOIIECTBEHHBIX W KHIBIX 3MaHWi [Texcrt]:
crpaBoynauk / C.B. Cooyps. — M.: AT'TIC MUC PO, 2003.— 82 c.
Co0ypb, C.B. Iloxkaphas G6e3omacHOCTh nmpommpeanpusatuii [Tekct]:  cnpaBoyHHK. — M.:
AI'TIC MUC P®, 2003.— 224 c.
Co0yps, C.B. Iloxapnas 6e3onacHocTs ckianoB [Tekcr]: CnpaBounuk / C.B. Cobypb. — M.:
AT'TIC MUC P®, 2003,—258 c.
Mesxrocyaapcrsennblii crangapt ['OCT 31251-2003 "KoHcTpykiun cTpouTeiabHble. MeTo bl
onpezeNeHus MoKapHOoH onacHOCTH. CTEHBI HAPYXKHBIE C BHEITHEN CTOPOHBI"
CHull 2.01.02-85*. IlpoTuBOIIOKapHBIE HOPMBI.
CHull 21.-01.-97*. [IpotuBonoxxapHast 6€30acHOCTb 3IaHUK U COOPYKEHHIA.
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Jlexuusa 14
KJIACC MTOKAPHOM OIMTACHOCTH KOHCTPYKI_[I/II7I

[TosxapHasi OMacHOCTb CTPOUTENBHBIX KOHCTPYKLUMH OIPENENAETCS CTENEHBIO HUX
y4acTHs B pa3BUTHHM TOXkapa, B 0Opa30BaHMU OMACHBIX (PAKTOPOB IMOKapa M 3aBUCHUT OT
II0’KapHOU OIACHOCTH MaTEPHUAIIOB, U3 KOTOPBIX BBIIIOJHEHA KOHCTPYKIIMSL.

IToxxapHass ONacHOCTb KOHCTPYKLIMM XapakTEpU3yeTCs KilaccaMu HX I10KapHOHN
onacHoctu. PaznuuaroT 4 knacca noxapHoit onacuoctu K0, K1, K2, K3.

[Tpu ycTaHOBIEHMM Kjlacca YYUTHIBAIOT CIIEIYIOIINE [T0KA3aTEIH:

- HaJW4Me TemiaoBoro 3¢¢exra OT TIOPeHHH WIM TEPMUYECKOIO pa3IokKeHUs
COCTaBJISIOLIMX KOHCTPYKIIMIO MaTEPHAJIOB;

- HaJIM4us IUIAMEHHOTO TOPEHH ra30B U PacIUIaBOB, BBIACISIONIMXCSA U3 KOHCTPYKLIUN
B PE3yJIbTaTe TEPMHUECKOI0 PA3JI0KEHUSI COCTABIIAIOIIUX €€ MAaTEpUasoB;

- pasMepbl MOBPEXKIEHUS KOHCTPYKIMM W COCTaBJSAIOLNIMX €€ MaTepualioB,
BO3HUKILErO IMPU HUCHBITAHUM KOHCTPYKLIMU BCIIEJICTBUE UX TOPEHUS WM TEPMHUYECKOIO
pa3I0XKEeHMS;

- XapaKTEpUCTUKHU MOKapPHOH OMaCHOCTU MaTEPUaIOB, COCTABISIOUINX KOHCTPYKLHUIO.

CrpouTtenbHble KOHCTPYKIMHM OTBEYAOT TPEOOBAHUSIM TOKApHOM 0€301MacHOCTH, €Cin
(akTHYEeCKMH KJIAacC TI0KAPHOW ONACHOCTH KOHCTPYKUMH Ky paBeH uiad  Ooiiblie
JIOITYCKaeMOro KJ1acca I0KapHON OIMaCHOCTH KOHCTPYKUUHN Kyop.

Jlomyckaemplii  Kjacc ~— pErVIAaMEHTUPYETCSl ~ HOPMATUBHBIMM  JOKYMEHTamH,
(bakTHUECKUI — oNpeaesseTcst SKCIEePUMEHTAIbHO Ha OTHEBBIX YCTaHOBKAX.

CymHoCTh MeTOa OrHeBOI0 MCIBITAHUS 3aKJIIOYAETCS B TEIJIOBOM BO3/ECHCTBUU
Ha KOHCTPYKLHMIO B TEYCHHE BPEMEHH, ONpPEAEIsIeMOM TPeOOBAaHUSAMU K ITOH KOHCTPYKLIUHU
10 OTHECTOMKOCTH, HO He Oosiee 45 MUHYT.

B npouiecce ucnbITaHUS pErUCTPUPYIOT TAPaMETPBI:

- TEMIIEpaTypa B OTHEBOW M TEIJIOBOM KaMepax Ul ONPENEIeHHs HATMUHS TEIJI0BOIO
s dexra;

- CIIOCOOHOCTh K BOCIUIAMEHEHMIO Ta30B, BBLICISAIOMIUXCS TPH TEPMUUYECKOM
pa3lioKEHUU MaTEepHaIOB 00pa3Ia;

- 00pa3oBaHue ropsILero paciiasa.

OcMOTp W pPErucTpalrio MOBPEXKJIEHUN NPOU3BOAAT IOCIE OCThIBaHMS O0pasla.
Pazmep moBpexaeHuss u3MepsieTcss B CM; IIOBPEKICHHEM CUYHMTaeTcsl OOyTJIMBaHUE,
OIIaBJICHHE U BHIFOpaHHE MAaTEpUAJIOB KOHCTPYKLIMHU Ha riyOuny Oosee 0,2 cM. [Ipu aTom He
YUUTBIBAETCS MIOBPEXKIECHNE JUIMHOM MEHEE 5 ¢M JUIsl BEPTUKAIBHBIX KOHCTPYKLMH, JUIMHON
MeHee 3 CM - J1JIsl TOPU30HTAJIbHBIX.

Knacc moxapHOH omacHOCTH KOHCTPYKIHMM ompenensercs Tabauied mo HauMeHee
HEeOJIaronpUsITHOMY ITOKa3aTelio.

METOJIAKHU SKCHEPTHU3bI CTPOUTEJBHBIX KOHCTPYKIINUI

[IpoBepka COOTBETCTBUSI CTPOUTENBHBIX KOHCTPYKIUN TpeOOBaHUSIM IOXKapHOU
0€30MaCHOCTH OCYILECTBIISICTCSI METOAOM conocTaBieHus. CpaBHMBAIOTCS (QaKTHUECKUE H
TpeOyemble Mpejiebl OTHECTOMKOCTH KOHCTPYKIUH, (PaKTUYECKUE U JIOMYCKAaeMble TPEIeIIbl
pacrpoCTpaHeHHUsT OTHS MO KOHCTPYKIMAM (WM (aKTUUECKUEe M JIOIMyCKaeMble KIIacChl
MOKapHON OIMACHOCTH CTPOUTENBHBIX KOHCTPYKLIUM).
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14.1 MeToauKa 3KCNEPTH3bI CTPOUTEIbHBIX KOHCTPYKIMA
10 CTAPOH MOKAPHO-TEXHUYECKOH KIaccupuKanuu

I. Tlo BeJOMCTBEHHBIM WU OTpPACIEBbIM HOpPMaM YCTaHABIMBAIOT TPEOyEeMYIO
CTENEHb OTHECTOMKOCTH 3/1aHMSI B 3aBHCHUMOCTH OT HAa3HA4YEHUs, IUIOUIAJAM, STaXKHOCTH,
KaTEeropHH 1O B3PBIBOIIOKAPHON OIMMACHOCTH U AP. (GaKTOPOB.

2. Ha ocHoBanum TpeOyeMOW CTENEHH OTHECTOMKOCTH 37aHUs ONpPEACIsIOT
TpeOyeMble Mpeleiabl OTHECTOMKOCTHM  OCHOBHBIX  CTPOMTEIBHBIX  KOHCTPYKIUH U
JIOITyCKaeMble MPeeibl paCIPOCTPAHEHUS OTHSI IO ’TUM KOHCTPYKIUSM.

3. Hcxoas w3 XapaKTepUCTUKU KOHCTPYKTUBHBIX 3JIEMEHTOB 3J7aHUsA (TOJIIMHA,
pa3Mepbl MONEePEeYHOro CEUEHUs, TOMIIMHA 3aIIUTHOTO CJI0sl O€TOHA, KJIacC apMaTyphl U T.1.),
COTJIACHO CIIPABOYHBIM JOKYMEHTaM HaXOJaT (DaKTHUECKHUe TMpPEeAeNbl OTHECTOHKOCTH
KOHCTPYKIUHN U (paKTUUECKHE MPEAEIIbl PACIPOCTPAHEHUS OTHS 110 KOHCTPYKIUSIM.

4. dakTUYeCKUe MPeAeIibl OTHECTOMKOCTH CTPOUTEIBHBIX KOHCTPYKIIUNA CPAaBHUBAIOT C
TpeOyeMbIMU TpejielaMid OTHECTOMKOCTH, a (pakTHYeCKHe MpeeNbl pacpOCTpaHEHUsT OTHS
M0 KOHCTPYKIHUSM — C JOIYCKaeMbIMH IMpeAeiaMh PacHpOCTpaHEHUs OTHsA, TOCIE Yero
JIENal0T BBIBOJI O COOTBETCTBHHM CTPOUTENBHBIX KOHCTPYKIUN TpeOOBaHUSIM MOKapHOU
0€30MacHOCTH.

14.2 MeToauka dKCePTH3bI CTPOUTEIbHBIX KOHCTPYKIMIA
10 HOBOM MOKAPHO-TEXHUYECKOI KIaccupuranmm

1. Ilo cooTBeTcTBYIOIIMM IyHKTaM M TabiaumaM B  HacToslee BpeMms
pa3pabaTbiBaeMbIX ~ HOPMATHBHBIX  JIOKYMEHTOB  OIPEIENSAIOT  TpeOyeMylo  CTEeleHb
OTHECTOMKOCTH 3/1aHuUs ¥ TpeOyeMblii KjlacC KOHCTPYKTUBHOM MOKapHOM OMAaCHOCTH 371aHUs C
y4€TOM Ha3Hau€HUs, 3TAXKHOCTH, TUIOIIA 1, BMECTUMOCTH 3aHUS U T.JI.

2. Ha ocHoBanuu TpeOyemol cTeneHH OTHECTOMKOCTH 3[aHHsl U TpedyeMoro kiacca
KOHCTPYKTUBHOW  TOXKapHOH  OMAacHOCTH  3[aHMs  HAXoOAT Tpedyemble  Mpeaesbl
OTHECTOWKOCTU CTPOMTEIBHBIX KOHCTPYKIIMM U JJOMyCKAaeMble KJIACChl MOKapHOW OMACHOCTH
CTPOUTENIBHBIX KOHCTPYKLIUH.

3. OueHUBAIOT OMACHOCTb CTPOMUTEIBHBIX MaTEpHUaJOB, HCHOJb3YEMBIX B
KOHCTpyKLusAX (roprouectb [, Bocruiamensemocts B, pacmpoctpanenue miaamenu P,
IeIMOOOpa3yromias  crocobnocts J[, ToxkcuuHocTh T), HCHONB3yd JaHHBIC CIPABOYHOM
JUTEPATyphl ONPEAEISAIOT 00JIACTh MPUMEHEHHUS 3TUX MaTepUaloB (B KOHCTPYKLUSAX KaKOTro
KJIacca MOXKapHOW OMAaCHOCTH pa3pelniacTcsl UCIOJIb30BaTh MaTEPHAIIbI ).

4. HUcxonsd u3 XapaKTEPUCTHKU KOHCTPYKTHBHBIX JJIEMEHTOB 3[IaHUS M I0KAPHOU
OMaCHOCTH MAaTEpPHAIOB CTPOUTENBHBIX KOHCTPYKLHH, II0 CIPAaBOYHOM TEXHHYECKOU
JUTEpaType OINpeNensioT (QakTHUeCKUe TNpeAeiabl OTHECTOMKOCTM KOHCTPYKUMH U
(dakTHyecKue KiIacchl MOXKapHOM OMacCHOCTH KOHCTPYKITHI.

5.@aKTu4ecKue Mpeebl OTHECTOMKOCTH CTPOUTENBHBIX KOHCTPYKIMI CPaBHUBAIOT C
TpeOyeMbIMU TpeAesiaMid OrHECTOMKOCTH, a (aKTUYECKHE KJIACChl MOXKAPHOM OMacHOCTH
CTPOUTENIBHBIX KOHCTPYKIUI — C JOIYCKa€MBbIMM KJIACCAaMHM ONACHOCTH KOHCTPYKIMM, Iocie
Yero JeJaloT BBIBOJI O COOTBETCTBUHM CTPOMUTENBHBIX KOHCTPYKLUUN TpeOOBaHUSAM MOKapHON
0€30IacCHOCTH.
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Bomnpocs! AJisi cCAMOKOHTPOJIst
Kinacc noxxapHo# 0rmacHOCTH KOHCTPYKIUN
CymHOCTh OTHEBBIX HWCIIBITAHWH 110 ONpEeAeNieHHIO Kilacca IIOKapHOH OMAacHOCTH
KOHCTPYKLUI
Mertoauka 53KCHOEPTU3bl CTPOUTEIBHBIX KOHCTPYKLHMHA IIO CTapod MOXKAPHO-TEXHUYECKOM
KJTaccupuKaIim
Metoanka SKCOEPTU3BI CTPOUTEIBHBIX KOHCTPYKIUN IO HOBOM MOXKapHO-TEXHUYECKOM
KJIACCU(UKAIIH

Cnucok JuTepaTypsl
a) OCHOBHag nuTepatypa (oubnuorexka CI'AY)
OpaoBa, C. C. 3ganns, coopyKeHHs W HX YCTOWYMBOCTH IpH moxkape [Tekcr]: ydeOHOe
mocobue / C. C. Opnosa, T. A. IlankoBa, C. B. 3atunamnkwmii. — CapaToB: H34aTCIBCTBO
«CapatoBckuit ucrounuky, 2015. — 130 ¢. — ISBN 978-5-91879-507-1
0) IOTIOTHUTENBHAS INTEPATypa
3naHus, COOPYKEHUS U UX yCTOMUMBOCTH Tipw moxkape [Texct]: yue6nuk / Ilox pex. W.JL
MocankoBa. — M.: AI'TIC MYC P®, 2003.—656 c.
Komvapos, M.IO. u np. Kputnueckas mpoaoKUTENbHOCTh MOXKapa B MOMELIEHUSX MpU
BOCIUIAMEHEHHH Toprodeid xuakoctu [Teker]: Monorpapuss  / M.FO.Kommapos,
10.I".A6pocumos, E.H. Mnozemuesa. — M.: AI'TIC MUC P®, 2007. — 143 c.
Co0yps, C.B. IloxapHas 0e30MacHOCTh OOIISCTBEHHBIX W KHIbIX 31aHui [ TekcT]:
crpaBoynauk / C.B. Cooyps. — M.: AT'TIC MUC PO, 2003.— 82 c.
Co0ypsb, C.B. Iloxapnas 6e3omacHoCTs mpommpeanpusaTtaii [Tekct]: cmpaBouHuK. — M.:
AI'TIC MUC P®, 2003.— 224 c.
Co0yps, C.B. INoxapnas 6e3onacHocTh ckianoB [Tekcr]: CnpaBounuk / C.B. CoOypb. — M.:
AI'TIC MUC P®, 2003,—258 c.
Mesxrocyaapctsennblil crangapt ['OCT 31251-2003 "KoHcTpykiun cTpouTeiabHble. MeTo bl
ornpezeneHus noxapHoi onacHocTu. CTeHbI HApYXKHBIE C BHELTHEHN cTOPOHBI"
CHull 2.01.02-85*. IlpoTuBOIIOKapHBIE HOPMBI.
CHull 21.-01.-97*. IIpotuBonoxxapHas 6€30IacCHOCTb 3MaHUK U COOPY>KEHHH.
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Jlexkuusa 15

OBIIUE NPUHLMUIIBI PACUETA OTHECTOMKOCTH CTPOUTEJIBHBIX
KOHCTPYKIINMN.

15.1 [lonsiTHe MpeAeJBLHOI0 COCTOSIHUSI KOHCTPYKIMH.

OCHOBHBIM METOJIOM pacyeTa CTPOUTENbHBIX KOHCTPYKLUUH s yCJIOBHM
JKCILTyaTalluy U MOHTaXa ABJIACTCSA METOJ IPEAEIbHBIX COCTOAHUN. CyTh €r0 3aKI04acTcs B
YCTAaHOBJIEHUM JJI1 KOHCTPYKUMHM TIPEINENIbHBIX COCTOSIHUM M MpPEeayNnpexaeHue 3TUX
COCTOSTHUM.

IIpeneJibHBIM Ha3bIBAETCS TAaKOE€ COCTOSIHME KOHCTPYKLUHU, IPU JOCTHKEHUU
KOTOPOI'0 OHA MEpecTaeT yIOBJICTBOPSTH MPEABABISEMbIM K Hell TpeOOBaHMAM B Ipoliecce
JKCIUTyaTallMM WJIM MOHTa)xa, T.€. KOHCTPYKLMSI TepsieT CIOCOOHOCTb CONPOTHUBIISITHCS
BHEIIIHUM BO3JIEHICTBUSAM WM MOITy4aeT HEJOMyCTUMBIE AehopMariiH.

PaznuuaroT npenenpHble COCTOSIHUS IEPBOM U BTOPOM I'PYIIIL.

[IpenenbHble COCTOSHMS MEPBOM IPYINIbI BKIIOYAIOT COCTOSHUS, KOTOPBIE BELYT K
[OoTEepe HECYyIEeH CIOCOOHOCTH WM K IOJHOW HENPUIOJHOCTH KOHCTPYKLHUHU K YCJIOBUSIM €€
JKCILTyaTaluu:

- 00111ast TEOpHST YCTOMYMBOCTH (POPMBEI;

- IOTEPs1 YCTOMYHUBOCTH MOJIOKEHUS;

- pa3pylieHus 1I000ro Xapakrepa;

- IEPEXO0J] B U3MEHSIEMYIO CUCTEMY;

- Ka4eCTBEHHOE U3MEHEHNE KOH(PUTYpanuu;

- COCTOSIHUS, IIPU KOTOPBIX BO3HUKAET HEOOXOJMMOCTb IIPEKPAILEHUS IKCIITyaTalluu B
pe3ynbTare TEeKy4decTH MaTepuana, €ro IOJ3y4yecTH, a TakKKe UYpPEe3MEpHBIX CIBUTOB B
COETMHEHUSX.

IIpenenbHble COCTOSHUS BTOPOM TPYyNNbI BKJIIOYAIOT COCTOSHHUE HACTYIUICHUE,
KOTOpBIX 3aTpyJHS€T HOPMAJbHYIO OKCIUIyaTallUl0 KOHCTPYKIMM WJIM BEAyT K €€
HEZ0JITOBEYHOCTH:

- HEJIONTYCTUMBbIE TIEpEMEIICHHUS;

- 00pa30BaHUE UM PaCKpPhITHE TPEILUH.

Pacuer koHCTpyKLIMI 1O MPEAETbHBIM COCTOSHUSM NEPBON T'PYIIIbI BBHITOJIHAETCS Ha
JENCTBUE PAaCUETHBIX HArpy30K, BTOPOM IPYIIIBI — HA IEHCTBUE HOPMAaTUBHBIX Harpy3oK.

15.2 Hecymasi cnoco0HOCTh KOHCTPYKIMH B YCJIOBHUSIX IOKapa.

Hecymass crnocoOHOCTh KOHCTPYKIIMHM B YCIOBHSX TMOXapa — 3TO CBOWCTBO
KOHCTPYKIIMU COXPAHATh CBOHM (DYHKIIMH, BOCIIPHHHUMAsi COOCTBEHHBIN BEC, MPUIOKEHHBIC
HOpPMATHUBHBIE HArpy3k, a TaKXe TeMIlepaTypHble YCHJIUS, BO3HUKAIOUIME B YCIOBHSX
OTHEBOTO BO3JECHCTBHA.

JUis HecymMx KOHCTPYKUUH (KOJOHHBI, OajKu, (epMbl, apKH, pambl) MperelbHbIM
COCTOSIHHEM TI0 OTHECTOWKOCTH SBIISETCS TOJBKO TOTeps WX Hecymed crmocoOHocTH. B
3aBHCHUMOCTH OT BHJIa MaTepHalia U XxapakTepa paboTbl KOHCTPYKIIUHU MPEAETbHOE COCTOSIHUE
10 OTHECTOHKOCTH MOXET HACTYIHTh B Pe3yJIbTaTe XPYIMKOTO pa3pyIICHUs] MaTeprasa uil 3a
CUeT pa3BUTHUS OOJBIINX HEOOPATUMBIX J1e(OpMaIUi.
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15.3 CymHoCTh TeIIOTeXHUYeCKOH M CTATHYeCKOH yacTeil pacuera
OrHECTOMKOCTH.

CyTp pacuera mpejesia OrHECTOMKOCTH KOHCTPYKIIMH 3aKIIOYAETCS B ONPEIACICHUU
BPEMEHH, 110 MCTEUYEHHUU KOTOPOTO B YCIOBHSIX BBICOKOTEMIIEPATYPHOI'O BO3JEWUCTBHUS IMPHU
Mo>kKape HACTYMHaeT OJTHO U3 MPEACIIbHBIX COCTOSHUM.

Jlis KOHCTPYKLMIA, BBINOJHSIOMUX OJHOBPEMEHHO HECYIIME U OrpakJarollue
GyHKIIHM, HEOOXOAMMO OTPEICIIUTh BpeMs OT Havaja Mokapa JI0 HACTYIUICHUS MPeIeIbHOrO
COCTOSTHUS IO HECYILEeH U TEIUIOM30JIMPYIOIIeH CIIOCOOHOCTSM, a 3a Ipejiedl OTHECTOMKOCTH
MPUHATH MUHUMAJIBHOE U3 MOJTYYEHHBIX 3HAUCHH.

[Ipenen OrHECTOMKOCTH OrpakJarouiel KOHCTPYKIMU B pe3ylbTare IOTeph ee
LEJIOCTHOCTU OMPEIESETCS TOJIBKO SKCIEPUMEHTAIBHBIM ITYTEM.

Pacuer mnpenena OrHECTOMKOCTH CTPOUTENBbHBIX KOHCTPYKIUH COCTOUT M3 JBYX
YacTel: TEIIOTEXHUYECKON U CTAaTUYECKOU (MPOYHOCTHOM).

Pemenrie TenjoTeXHU4eCKOl 4YacTU MO3BOJISET ONPEACTUTH MPeAeNl OrHECTONKOCTH
U3 YCJIOBHS HACTYIUICHHS TIPEICIBHOTO COCTOSHHS TI0 TEIIOM3O0JUPYIOMICH CIOCOOHOCTH,
YTO XapaKTEePHO JJIs OTPAKIAIOIINX KOHCTPYKIUH.

B craruyeckoil 4YacTM BBIUMCISIOT HECYIIYIO CIOCOOHOCTh KOHCTPYKIIUH,
HArpeBaeMbIX MpPH IMOXKApPE, C YUETOM HM3MEHEHHsI MPOYHOCTHBIX CBOMCTB MaTEpUAIOB MPH
BBICOKHX TeMIIepaTypax.

Cxema pacuera mpefena OTHECTOMKOCTH KOHCTPYKIMH IO TOTepe ee Hecylen
CIIOCOOHOCTH:

1. 3aa0TCA  OTHACIBbHBIMHU IIEpHUOAAMU BPEMCHU HArpeBa KOHCTPYKIUHU
T1...Ti,

2. 1 3alaHHBIX IICPHOAOB BPCMCHH  TCINIOTCXHHYCCKHM  PAaCdCTOM
OIPEICIISIFOT TEMIIEPATypy B CEYCHUU KOHCTPYKIIHH;

3. CTaTUYCCKUM paCyYCTOM IJIAd 3THUX KE MPOMEKYTKOB BPEMCHHU OIIPCACIIAIOT

HECYIIYI0 CIOCOOHOCTh Digmi... Premi KOHCTPYKIIUU C YUETOM H3MEHEHHS
MIPOYHOCTHBIX XapaKTEPUCTUK MaTepHalia;

4, CTpOUTCS TpaUK CHIDKEHUS HECyIIed CIOCOOHOCTH KOHCTPYKIIMH BO
BpeMeHU, Dem — T;
5. 1o rpauKy omnpenenseTcs 3HaueHUE Ipejiesa OrHecTOMKocTH [lp, T.e.

BpEMEHHM, TMpU  JOCTHKEHUM  KOTOPOro  Hecylias  CIIOCOOHOCTb
KOHCTPYKILIUU CHU3UTCS /10 BEJIMYMHBI BHYTPEHHUX CUIIOBBIX (hakTopoB Nj
(M,)- ycunue v u3rubaroniii MOMEHT — OT HOPMATUBHON HArpy3KH.

15.4 PacueTHble cxeMbl Onpe/iesieHUsI Npe/iesia OrHeCTONKOCTH
CTPOUTEIbHBIX KOHCTPYKIH.

Bo03MOXHOCTE pacdeTHON OLIEHKH BPEMEHHU HACTYIUIEHUS NPEJEIIBbHBIX COCTOSHUMN 10
OTHECTOWKOCTH MOKHO IPEJICTaBUTh B BUJIE TPEX OCHOBHBIX CXEM.

Pacuernas cxema 1 ncnosnb3yercs IS OLEHKHU IIpeJieda OTHECTOMKOCTH IO TOTEpe
TEIUIOU30JIMPYIOIIEH CIIOCOOHOCTH BEPTHKAIBHBIX M TOPU3OHTAIBHBIX OrPa)AArOIINUX
KOHCTPYKLUH (IIEpErOpOAKH, TUINTHI IEPEKPHITUI, BHYTPEHHHUE CTEHBI).

ITo sToi1 cXxeMe mpenen OrHECTOMKOCTH HACTYNMT B MOMEHT BpeMeHM t=[ly, Korja
OpU  33JaHHBIX YCJIOBHUAX BBICOKOTEMIIEPATypHOIO BO3JEHCTBHA M TEIIO(PU3MUECKUX
XapaKTepUCTHKaX MaTepHala TeMiepaTypa Ha HeoOorpeBaeMoi MOBEPXHOCTH 1, , U3BMEHSACH
OT Ha4aJIbHOTO 3Ha4Y€HHU4 t, CTAaHET paBHON JOIYCTUMOMY 3HAUEHHUIO.
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PacuerHass cxema 2 wucnoip3yeTrcss i pacdyera Mpefelia  OrHeCTOMKOCTH
HE3alUIICHHBIX ¥ 3alUIICHHBIX METANTMYECKHX KOHCTPYKIIMH, a TakKe jKeIe300eTOHHBIX
u3rubaeMbIx sneMeHToB. [Ipu 3TOM pemnaercs 3anada MO OINpPENEICHUIO BPEMEHH 110
UCTEYCHHUIO, KOTOPOTO Ha TIOBEPXHOCTH METANTMYECKUX KOHCTPYKIMH wuiau padboueit
apMaTyphbl jke1e300€TOHHBIX KOHCTPYKIIMI YCTaHOBUTCS KpUTUYECKas Temmeparypa ter.

Pacuernas cxema 3 wucnonb3yercs Uid ONPENCNICHUs IIpelena OrHECTOMKOCTH
CTPOUTENILHON KOHCTPYKIIUU MO KPUTUYECKON IJIOMIAN €€ CEYCHHUI, T.€. 110 OTepe HeCylIeH
CIIOCOOHOCTH M3-32 YMEHBLIEHHS pa3MEPOB PACUETHOI'O CEUEHUSI.

Ona mnpuMeHsieTcss IS JIEPEBSHHBIX KOHCTPYKIIMM, pa3Mepbl CEYEHHUS KOTOPBIX
YMEHBINAIOTCS B PE3yNIbTaTe OOYIIIMBAHUS APEBECHHBI U IEHTPAILHO-CKATHIX KAMEHHBIX U
KEJIe300€TOHHBIX KOHCTPYKIUH.

Ceyenne 1pu JOCTH)KEHHE KOTOPOIO, B pe3yjbTaTe JAECUCTBUSA TEMIIEPaTypPHOIO
peXHMMa MoXkapa HacTylaeT MpellebHOe COCTOSHUE, Ha3bIBACTCSI KPUTHYECKUM, a pa3Mepbl
ITUX CEUCHUU — KPUTUUCCKUMHU.

Bomnpocsl AJisi CAMOKOHTPOJISI

IlonsTHE IPEEIBHOTO COCTOSHUS KOHCTPYKIINA

OO01re IPUHINIBI pacdeTa OTHECTOMKOCTH CTPOUTEIBHBIX KOHCTPYKIH. Cxema pacdera.
PacueTrHble cxeMbl onpeneneHus npeena OrHECTOMKOCTH CTPOUTEIBHOM KOHCTPYKIUH.
CyIIHOCTh TEIIOTEXHUYECKOM YacTH pacueTa OTHECTOMKOCTH

CylIHOCTh CTaTUYECKOM YacTU pacueTa OTHECTOMKOCTH

agrwbdE

Cnucok JuTepaTypsl

a) ocHOBHag jTeparypa (budmmoreka CI'AY)
1. OpaoBa, C. C. 3ganus, COOPYKEHHSI U UX yCTOMYMBOCTH MpHu moxape [Tekct]: yueOHoe
mocobue / C. C. Opnosa, T. A. IlankoBa, C. B. 3arunankuii. — CapaToB: HU3IATEIHCTBO
«CapatoBckuii UICTOUHUK», 2015. — 130 c. — ISBN 978-5-91879-507-1

0) IomOTHUTENbHAS JTUTEpPaTypa
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Jlexkuusa 16
OTHECTOMKOCTH KEJE30BETOHHBIX KOHCTPYKIIHH.
16.1 [MoBeneHue U3rudaeMbIxX 3JIeMEHTOB B YCJIOBUAX MOKapa.

Haubonee pacnpocTpaHeHHBIMH H3THOAEMBIMH 3JIEMEHTaMH SIBISIOTCS IUTUTHI U
OaJIkv, KOTOPbIE MOTYT OBITh CAMOCTOSTEIHHBIMA KOHCTPYKIHUSMU WU BXOJIUTH B COCTaB
CJIOHBIX KOHCTPYKIIMHA.

16.1.1 OcobeHHOCTH MOBEIEHUS IJIMT B YCJIOBHAX MOKapa

[1nuTHl B 31aHUAX BBINOJIHAIOT OJJHOBPEMEHHO OTPaKAAIONIUE U HeCcylue QyHKIHH.
B 3aBucumoctu OT MecTa pacloJIOKEHUs IUIMT JUIsl HUX OyAyT pas3iMyHble IpeJesibHbIE
COCTOSIHUSL 110 OTHECTOMKOCTU. /[l TIJIMT NOKPBITUH MpelesbHbIM COCTOSHHUEM 11O
OTHECTOMKOCTH SIBJISIETCS TOJBKO MOTeps Hecyliel cnocodHoctu (R). i miuT nepekpbITuit
IpeJeNbHbIMU COCTOSSHUSIMM MOTYT ObITb R — mo motepe Hecymieil cmocoOHoctH, E -
TEIUIOU30IUPYIOLIEH, | — Mo moTepe LeI0CTHOCTH.

MHoOro4uciaeHHble  UCHBITAaHUA  MOKa3aJld, 4YTO INpPEeAETIbHBIM  COCTOSHUEM
OTHECTOMKOCTU JIs1 OOJIBIIMHCTBA IUIUT MEPEKPBITUN SBISETCS MPEAEIbHOE COCTOSHUE IO
1oTepe Hecyllel cocoOHOCTH, a Jpyrue MpeAeabHble COCTOSHUS HE YCIIEBAIOT MOJHOCTHIO
IPOSIBUTHCA 32 KPaTKOBPEMEHHBIN MEpUO/I AEHCTBUS MOXkKapa.

ITockonbKy B YCIOBUSIX HOXapa IUIUTHI IOABEPraroTCs BO3JACHCTBHUIO BBICOKON
TEMIIepaTypbl CHU3Y, YMEHBIIEHUE WX HECYIIEH CIIOCOOHOCTH MPOHMCXOJUT B OCHOBHOM 32
CUET CHIDKEHHUS IPOYHOCTH HarpeBarolleiicss pacTsaHyToi apmarypbl. Cxxarble OETOH U
apMarypa HarpeBaroTcs ciabo.

16.1.2 OcobOeHHoCTH NOBeAeHUS 00K B YCJIOBHAX M0KAPa

banounble KOHCTPYKIIMU B YCIOBHIX MOXKapa 000rpeBaroTcs ¢ Tpex cTopoH. Kpome
TOTO OTJIMYUTEIHLHOM OCOOCHHOCTBIO OAIOK IO CPAaBHEHHUIO C TJIOCKUMHU KOHCTPYKIUSIMH
ABJISECTCS HaJIW4Yue apMarypel B ckarod 30He. [Ipu AByX- M TpexMepHOM IOTOKE TeIuia
CEUYCHHS DJIEMEHTOB IMPOTPEBAIOTCS MHTCHCHBHEE, YeM IMPU OJHOMEPHOM, OCOOCHHO YTJIbI
0ajoK.

B cratnuecku onpenenuMbIx Oankax MporpeB MPOJIOJIbHBIX apMaTYPHBIX CTEPIKHEH
0 KPUTHYECKOH TeMIlepaTypbl MPUBOAUT K OOpa30BaHUIO IUIACTUYECKOrO IapHUpa B
CEUYCHHH, T/Ie JACHCTBYET MAaKCUMAJIbHBIN M3TUOAIOIMINA MOMEHT, YTO U SIBJISICTCS MPUUNHOU
pa3pylieHus 0anku, T.e. HACTYIICHUS €€ Mpeesia OTHECTOWKOCTH.

Cratnuecku HEOMpEeIeTMMbIe H3rHO0aeMble KOHCTPYKIIMH TIPH HArpeBe CHIDKAIOT
CBOIO NIPOYHOCTh 3a CYET YMEHBIIEHUS IPOYHOCTU ONOPHBIX M MPOJETHBIX CEYECHUU.
IIpOYHOCTP MPOJIETHBIX CEYEHWH YMEHBIIAETCS B pE3yJbTaTe HAarpeBaHUs paCTIHYTOU
apmatypbl. CHM)KEHHE NPOYHOCTH OINOPHBIX CEYEHUM MPOUCXOIUT BCIEACTBUE IMPOTpEBa
OeTOHA U apMaTyphl C)KATOW 30HBI 10 BRICOKUX TEMIIEPATyD.
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16.2 OcoGeHHOCTH MOBEIEHHUsI KOJIOHH B YCJIOBHSAX MoKapa

[ToBeneHre KOJOHH B YCJIOBUSAX IOXKapa 3aBUCUT OT CXeMbl 000TpeBa, pa3MepoB
[IONEPEYHOI0  CEUYEHMS, BEJIUYMHBI OSKCLEHTPUCUTETA MPUIOKEHUS Harpy3sku, BUAA
apMHUpOBaHMUSI, 3aIIUTHOTO CJI0sI OETOHA.

B mpomecce mokapa Mo CEYEHHIO KOJIOHH HAOMIONAeTCs Mepemnaj TeMIeparyp
nopsiaka 800-1000°C ¢ HauMeHbIIEH TeMIepaTypol B LIEHTpe ceueHus. HepaBHOMEPHOCTh
IPOrpeBa  BBI3BIBAET  IEPEpACHPECIICHUE  HaNpsHKEHUM [0  CEYEHMIO  KOJIOHHBI.
TemnepaTypHble HampsOKEHHs BO3pACcTalOT IMPU YBEIUYEHUH TEMIIEpaTypHOro Iepenana
MEXJly CPEIHEH 4acTbl0 CEYEHMsI KOJOHHBI U IOBEPXHOCThIO €€ oborpesa (20-30 mun). B
HAvaJbHBIM Tepuoa oborpeBa HaOOIaeTCs yAJMHEHUE KOJOHH. [lanbHeliee pa3BUTHE
noXkapa MPUBOJUT K MPOrpeBy 3amuTHOro ciost 6erona go 600-800°C. ITocme 1-1,5 waca
OTHEBOTO BO3JICHCTBUSl KOJIOHHBI HAa4YMHAIOT ykopauuBaThbcs. Crmyctst 2-3 wyaca BbICOTa
HarpeThiX KOJIOHH NPUMEPHO paBHA UX BBICOTE B HArpy>KEHHOM COCTOSIHMM JI0 IOXKapa.
Harpysxennsie ciou 6eToHa U pabouasi apMaTrypa, Harpetbie 10 TemmepaTypsl Boiae 600°C,
TEPSIIOT IPOYHOCTH U B JajbHEIIeN paboTe NpakTUUECKU ydacTusi He npuHuMaroT. KojgoHnHa
BeJleT ce0si aHAIOrMYyHO OETOHHOHM, T.e. YKOpPAuMBAETCA C BO3PACTAIONICH CKOPOCTHIO JI0
MOMEHTa OOpyIICHHUS.

16.3 IlpenBapuTeIbHO HANPSIKEHHBIE K//0 KOHCTPYKIIHM U UX
NoBe/leHNe B YCJIOBUSIX MOKapa

[IpenBapuTenbHO HAMpPSHKEHHBIMU Ha3bIBAIOT k/0 KOHCTPYKIIMH, B KOTOPBIX [0
MPWIOKEHUS JKCIUIyaTal[MOHHBIX HArpy30K, B IMPOIECCE H3TOTOBIECHUS HCKYCCTBEHHO
CO3/AIOTCSI 3HAUUTENbHBIE CXKUMAIOIIME HaNpsHKeHUsT B OETOHE M PACTATUBAIOIIUE B
apMarype.

[IpeaBapuTebHO HANIPSDKEHHBIC 3JIEMEHTHI UMEIOT MEHBIIINE TTOTIEPEUHbIE CeUCHUS,
YeM AJIEMEHTHI U3 OOBIYHOTO OETOHA, BCIEICTBUE YET0 OHM HAarpeBarOTCs ObICTpee.

Hampsiraemast apmatypa paboTaeT mNpu 3HAYUTEIBHO OOJBIINX YCHIIMSIX, YeM
apmatrypa OOBIYHOTO /0, TOSTOMY KpHUTHUECKas TeMmIeparypa IJid Hee MeHbIIe (XOTs
3alUTHBIN CI0M OeTOoHA OO0JIbIIe).

I[Ipy  orHeBOM  BO3JEWUCTBUM  MPOUCXOIAT  JOMOJIHUTENbHBIE  TOTEPH
MIPEABAPUTEIILHOTO HAMPSOKEHUST apMaTypbl; OETOH Ha YpPOBHE MPOJOIBHON apMaTypsl
WHTEHCUBHO MPOTPEBAETCS U MPOUCXOAUT TeMIepaTypHas ycajaka OeToHa.

[ToTepu mpenBapuTEIHLHOTO HANPSDKEHHS B apMaType OT Pa3HOCTH TEMIEPATYPHBIX
nedopMaruii 6eToHa U apMaTypbl YUUTHIBAIOTCS TOJIBKO TMPU HarpeBe, T.K. MPU OCTHIBAHUU
9TH eopManuu oOpaTUMBI.

16.4 TloBeneHue B yCJAOBHSX MOKAPA HECYUIUX U CAMOHECYIINX CTEH

Hecymas crioco6HOCTh MOAOOHBIX KOHCTPYKIUI B YCIOBUAX I0XKapa ONpeaessieTcs
HE CTOJBKO NMPOYHOCTHBIMHM XapaKTEPUCTHUKAMH OETOHa W CTajH, CKOJIBKO jaedopMmariuei
aneMeHTa. KOHCTpyKIUS U3 HEHTPaIbHO-CKATON MPEBPALAETCSI BO BHELIEHTPEHHO-CHKATYIO C
YBEJIMYMBAIOLIMMCS BO BPEMEHHU SKCIEHTPHUCUTETOM. 3HAUE€HUE M HalpaBlieHHe Nporuda
3aBUCAT OT THUOKOCTH 3JIEMEHTa, CHoco0a OmupaHUs €ro KOHIIOB, HAarpy3KH I[epernaja
TEMIIEPATYPHI 10 CEUEHUIO CTEHBI U YIIPYro-IIJIaCTUUECKUX CBOWCTB MaTEPUAsIOB.

[Ip OIHOCTOPOHHEM OTHEBOM BO3JECHCTBUHU pa3pylLIeHHE CTEH MPOUCXOAUT IO
OJIHOH U3 TPEX OCHOBHBIX CXEM.
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1. C HeoOpaTUMbIM pa3BUTHEM IPOruda B CTOPOHY 00OrpeBaeMoil MOBEPXHOCTU
CTEHBl M €€ Pa3pyLICHUEM B CEPEUHE BBICOTHI [0 HArPETOM apMaType WIIU «XOJIOJHOMY»
OeToHy. JTa cxema XxapakTepHa JiJIsl THOKUX CTEH, Y KOTOPBIX THOKOCTb

I
A=-"2>16,
h

uzne lp — pacuerHast BICOTa CTCHBI;
h — TonmmuHAa cTeHBI.

2. C mporubom 3JIeMEHTa BHaYajie B CTOPOHY 000TpeBa, a Ha KOHEYHOU CTanH — B
MIPOTUBOINOJIOKHYIO, C Pa3pYILICHUEM B CEpPe/IMHE BBICOTHI CEYCHHS 0 HAarpeToMy OE€TOHY WU
«XOJIOJTHOI» PACTSIHYTOU apMarype.

3. C mepemeHoi HampaBjeHHUs Mporuda, Kak BO BTOPOH cxeMe, HO pa3pyllcHUe
CTCHBI TPOUCXOJHUT B MPHUOMOPHBIX 30HAX MO OETOHY «XOJOIHOI» TOBEPXHOCTU HWIU
HAKJIOHHBIM CEYEHUSIM.

2 u 3 cXxeMbl XapakTepHbl IJIsi CTeH ¢ THOKOCThI0O A <16u muathopMeHHBIM
OTMPAHUEM.

[Ipn ABycTOpOHHEM HarpeBaHUU CTeH (MEXKKOMHATHBIE CTEHbI) KOHCTPYKIIUS
paboTaeT Ha «IICHTPATHHOE» CIKATUE M IMOATOMY IMpECl €€ OTHECTOHKOCTH HE HUXKE, YeM B
ClIly4ae OJIHOCTOPOHHEro 00orpesna.

OrHecToMKOCTh HECYNIUX W CAMOHECYIINX MaHeed HOPMUPYETCS B 3aBUCHMOCTH
OT KOHCTPYKTUBHOT'O UCIIOJIHEHUS, TOJIIUHBI MJIM HAUMEHBIIETO pa3Mepa CeUeHUs U CTEIICHH
HArpy>KEHHOCTH.

16.5 KoHcTpyKTHBHBIE CTIOCOOBI MOBBILIEHUSI OTHECTOHKOCTH
/0 KOHCTPYKI M1

Cnoco0sr:

- YBEJIMUYEHUE TOJIIIMHBI 3aIIUTHOTO CJI0s1 O€TOHA;

- IPUMEHEHHE TETNIOU30JIUPYIOIINX MOKPBITHH U CIIeUaIbHBIX O€TOHOB;

- IPUMEHEHHE apMaTypHOU cTallu ¢ 0oJsiee BBICOKON KPUTHUECKON TeMIIepaTypoii;

- 000CHOBaHHOE€ YyBEJIMYEHHE B IPOILECCE NMPOEKTUPOBAHUS CEUEHHUH HIIEMEHTOB
KOHCTPYKIMH;

- U3MEHEHHE CTaTUYECKON CXEMBI DJIEMEHTA;

- U3MEHEHME YCIIOBUI 00orpesa U T.J.

Bomnpocsl AJis1i CAMOKOHTPOJISI

OCoOCHHOCTH MOBE/ICHHS JKEI1e300€TOHHBIX TUTUT B YCIOBHSIX MOXKapa

[ToBejieHUE CIIJIONMIHBIX U MHOTOITYCTOTHBIX JKEJIE300ETOHHBIX IUTUT B YCIOBHSIX MOXKAapa
[loBeneHne TOHKOCTEHHBIX 3IEMEHTOB KeJIe300€TOHHBIX IUIUT B YCIOBUSX MOXKapa
Oco0eHHOCTH TMOBECHHMS KeJIe300€TOHHBIX 0aJIOK B YCIIOBHUSX MOKapa

Oco0eHHOCTH TTOBEACHHUS KeJIe300€TOHHBIX KOJIOHH B YCJIOBHSX TOXKapa

Oco0eHHOCTH MOBEACHHS IPEABAPUTEIILHO HANPSDKEHHBIX JKEIe300€ TOHHBIX
KOHCTPYKLUI B YCIOBUSIX ITOXKapa

HOBC}ICHI/I@ HECYIIMX U CaMOHECYHIUX CTCH B YCJIOBUAX I10XKapa

8. KoHCTpyKTHBHBIE CIOCOOBI MOBBIILIEHHUSI OTHECTOMKOCTH JKEI1€300€TOHHBIX KOHCTPYKIMHA

ourLNE

~
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Jlexuusa 17
OTHECTOMKOCTb METAJUIMYECKHUX KOHCTPYKHI/II71

XO0Td MeTa/llIM4eCKue KOHCTPYKIMH BBIIOJHEHbl W3 HECrOpaeMoro marepuaa,
(akTHUECKUi Tpeaen UX OTHECTOHMKOCTH B CpelHEM COCTaBisieT 15 MHUH. DTO 00BsICHAETCS
JIOCTAaTOYHO OBICTPBIM CHM)KEHHEM IPOYHOCTHBIX U J€(POPMALMOHHBIX XapaKTEPUCTUK
MeTajljja IpU IOBBIIEHHBIX TEMIIEpaTypax B YCIOBUAX Iokapa. OOpylMBIIMECS WU
HOJy4yuBIIME  OONBIION Mporud MeTauIM4ecKue KOHCTPYKLUUH  BBI3BIBAIOT  [OpUY
000py10BaHus, ChIpbsl, TOTOBON MPOAYKLUU U 3aTPYAHSIOT PEIIEHHUE BOIIPOCOB 3BAKYALUU U
TYLIEHUs [oXkKapa.

CreneHp HarpeBa METANINYECKOW KOHCTPYKLIMU MPU [10KAPE 3aBUCUT OT Pa3MEPOB €€
9JIEMEHTOB U BEJIMYMHBI MTOBEPXHOCTH uX oborpesa. Ilpu yBennueHun obbema Mertajia u
YMEHBIICHUH TIOBEPXHOCTH €ro 000rpeBa TeMIIEpaTypa IEMEHTa CHIDKASTCS.

17.1 lloBeneHue MeTANIMYECKNX KOHCTPYKIUI B YCJIOBHSAX MOXKaPa.
17.1.1 Orpaxnamoimme KOHCTPYKIIUA

Haubonpimyro omacHOCTh TIpU  TMOXKape MPEACTaBISIOT COOOW  YTEIUICHHBIC
Orpa)k/1arolIe KOHCTPYKIIHH.

AHanu3 1OXapoB B MPOM3BOACTBEHHBIX 3/JaHUAX C IPUMEHEHUEM TaKuX
OTpaXJAIOUIMX KOHCTPYKIMHM IOKa3all, YTO TOKPBITUS BHITOpAIM Ha 3HAYUTEIbHBIX
IIoMAaax (JECSITKU ThICSY M2) 3a 20-25 muH. OcOOEHHO MHTEHCHBHO pa3BUBAICS MOXKAp Ha
KpOBJIE NPH BO3HUMKHOBEHHMHM oOd4ara Io)kapa BHYTpHM 3/aHus. PacnpocTpaHeHHIO OTHS IO
KPOBEJIbHBIM ~ OTPa)/Jal0IIUM KOHCTPYKLHUSM CHOCOOCTBYET TNPHUMEHEHUE PYJIOHHBIX
TUAPOU3OJISILIMOHHBIX MaTepUaioB Ha OUTYMHOI ocHoBe. [Ipu cpenneoOBbeMHON Temneparype
280°C rtemmepatypa nojn mnpoduiaupoBaHHoM HactuioMm pocturaer 380°C. [lpu Taxoit
TeMIepaType HaOJoJaeTcsl MJIAaBJICHHE U BOCIUIAMEHEHHE IOJIMMEPHOTO YTEIIUTENs, €ro
MHTEHCUBHOE TOPEHME C BBIIECICHUEM TOKCUYHBIX MPOAYKTOB. BBICTPBIN POCT TeMIEpATyphl
IPUBOJIUT K OOPYILIECHUIO MOKPBITUS YK€ depe3 7 MUH Iociie 3aropaHusi kposiu. Haubonee
OBICTPO BOCIUIAMEHSIIOTCSI YYacTKM KpPOBJIM, MpPHUMBIKAIOIIME K CTE€HaM 3JjaHus, 4YTO
CIOCOOCTBYET OBICTPOMY pacpoCTpaHEHHUIO MIaMeHu (10 20 M/MUH) IO BCEMY MTOKPBITHIO.

OOpyuieHne OrpaxIaroIluX KOHCTPYKIMM Tpu MoXKape MPOUCXOAUT 3a CYeT
ucYepnaHusl Hecylleil CHOCOOHOCTH €€ HECyIIMX »JJIEMEHTOB, a TaKXe COEIUHEHUI
AJIEMEHTOB KOHCTPYKLUH MeXIy cOOOW M € HECYIIMMH KOHCTPYKLUHUSMH TMOKPBITHUS WU
KapKaca 3JaHusl.

17.1.2 Baaku

[Ipu neiicTBum Ha 0adKy BBICOKHX TEMIIEpaTyp MPHU TMOXKape JaKe Ha OTPaHUYCHHYIO
4acTh €€ MOBEPXHOCTH, CEUEHHE KOHCTPYKIIMH OBICTPO TMPOTPEBAETCS 1O OJWHAKOBOM
temnepaTypbl. [Ipu 3TOM CHuXkaercs mnpenes TEeKydecTH W MOIYJlb YOPYrOCTH CTaju.
OOpyiieHrne TPOKAaTHBIX OalloK HAOMIOJAeTCsl B CEUEHUH, TJe JCUCTBYET MaKCHUMAabHBIN
u3rudaromuii. MOMEHT. Pa3zpyineHue KOHCTPYKIIMM MOXKET HaOMIoJaThCs B CBapHBIX,
OOITOBBIX WM 3aKJIEIIOYHBIX COEIMHEHMSIX JJIEMEHTOB COCTAaBHOIO CEUEHHS OT IEMCTBHUA
CIBHUTAIOIIUX YCUIIUH.

VYcnoBus onupaHusi 6anKy TakKe BIUSET HAa 3HAYCHHE €€ Mpejesia OTHECTOHKOCTH.
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3ajgenka CTanpHOM Oalku B JKEIE300€TOHHbIE MM KaMEHHbIE CTE€Hbl CTECHSET
TeMIeparypHsie Ae(opMaluy BIOJIb €€ JUINHBI.

17.1.3 ®epmbl

BosneiictBue Temmeparyphl moxkapa Ha ¢epMy NPUBOIUT K IOTEpPE HECYIIEeH
CHIOCOOHOCTH €€ D3JIEMEHTOB U COeAMHEHMM »Tux »siemeHToB. Ilpu pacuere depmsl
COCIMHEHHUSI €€ AJIEMEHTOB MEXIYy COOOM paccMaTpUBAIOTCA Kak LIApPHUPHBIE, I103TOMY
(depMa cuMTaeTCs CTATUYECKM OIpelneauMoi KoHcTpykuuei. IlosTomy moteps Hecyuieit
CHOCOOHOCTH XOTA OBl OJHUM 3JEMEHTOM MpPHUBOAMT K OTKa3zy IpH TMOXape Bcei
KOHCTPYKLIMH.

17.1.4 KostoHHBI

Hcuepnanue Hecymieil COCOOHOCTH CTAJIbHBIX KOJIOHH, HAXOIALIUXCA B YCIOBUSIX
mo)kapa, MOXET HACTYMUTh B pe3yJbTaTe MOTEPU: MPOYHOCTU CTEPKHEM KOHCTPYKIIUU;
MPOYHOCTU WJIM YCTOWYUBOCTH AIIEMEHTAMHU COCAMHUTEIBHOW PEHIETKH, a TaKXkKe Y3JI0B
KPEIJICHUH 3TUX DJIEMEHTOB K BETBSIM KOJIOHHBI; YCTOWYMBOCTH OT/ACJIBbHBIMU BETBSIMU Ha
y4acTKax MEXIy VY3JaMH COCIMHUTENbHONH pEeHIeTKH B KOJOHHAaX CKBO3HBIX CEUCHUI;
MECTHOM YCTOMYUBOCTU CTEHKH M CBECOB CXKATBIX MOJIOK KOJIOHHBI COCTABHOTO JBYTaBPOBOIO
CeYeHus; 001Iel YCTOWYUBOCTH KOJIOHHBI.

KonoHHBI SBISIOTCS 3JIEMEHTaMH IUIOCKMX paM WA MPOCTPAHCTBEHHOI'O Kapkaca,
HIAPHUPHO HIIM YKECTKO COSAMHEHHBIX C OMUPAIOIIMMUCA HA HUX KOHCTPYKUMSMH. B ciydae
JKECTKUX COEAMHEHUHN KOJOHHBI C pUTresieM, ee paboTa 3aBUCUT OT MOBEJICHUSI KOHCTPYKIIHH
pUTens Ipu moxkape.

17.1.5 Apxu u pamsl

[ToBeneHre B yCIOBHSX TOXapa apoK M paM 3aBHCHT OT CTATHYECKON CXeMBbI pabOThI
KOHCTPYKIIMH, a TaKKe KOHCTPYKIIMH CEUEHHUs UX AJIeMEHTOB. PaboTa B yCIOBHSIX BBICOKHX
TEMIIEPATyp CIUIOMIHBIX COCTABHBIX CEUCHUH aHaJIOrMYHa paboTe TaKWX K€ CEUeHUM
CTaJIbHBIX OaJIOK U KOJIOHH, a CKBO3HBIX CEUYEHMH — padore ¢epM U CKBO3HBIX KOJIOHH.
Pa3pyirenne apok U paMm MOXKET HACTYITUTh W3-3a MOTEPH HECYIIeH CITOCOOHOCTH OTIOPHBIX U
KOHBKOBOTO Y3JIOB, a TIOTE€PS] YCTOMUYMBOCTH 3JIEMEHTOB U3 TUIOCKOCTH KOHCTPYKIIMU — U3-32
0OpyIIeHHS CBSI3EH.

17.1.6 CTpyKTypHbIe KOHCTPYKIHH
DONeMEeHTbl CTPYKTYPHBIX KOHCTPYKLHH, paOoTalollue Ha PACTsIKEHUE WM CKaTHe,
UMEIOT HEOOJbIINE CEYEeHHUsI U MOATOMY OBICTPO HArpeBaroTCs B yCJOBUAX moxkapa. OmgHako
T KOHCTPYKIIMM MEHEE YYBCTBUTEIbHBI K TOBPEXKJIEHUSM, T.€. BBIXOJ OJHOTO WIIH
HECKOJIBKUX 3JIEMEHTOB HE MPUBOAMT K OOPYIIEHUIO BCE KOHCTPYKLIMH.
17.1.7 MemOpaHHbIe NOKPBITHSA
MemOpaHbl, OTHOCATCA K KOHCTPYKLHMSM, Y KOTOPBIX HpU HarpeBe MPOUCXOIUT

ymenbleHue ycunuit 1o 1/10 — 1/15 ee mposera B pe3ysabTaTe TeMIEPaTypHOTO paclIupeHus
U TeMIlepaTypHOH aedopManuu Moyi3ydecTd craid. [103ToOMy OTrHeCTOHMKOCTb CTalbHOU
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MeMOpansbl coctaisierT 0,75-1 4. Hanbonee ysS3BUMBIM 3JIEMEHTOM MEMOPAHHOTO MOKPBITHS
SBIISIETCS €ro ONMOpHBIA KOHTYp. IIporn® MemOpanbl, 0Opa3oBaBIIMIiCS BO BpeMs Harpesa,
ABIE€TCS B OoJblIedl yacTu HeoOpaTHUMbIM, T.€. IOCJE OXJIaKICHUS KOHCTPYKIUHU OH
IIPAKTUYECKH HE HCUE3aET.

17.2 Orue3amura MeTANIMYECKHX KOHCTPYKIHIA

Haunbonee Hange)XHBIMH CIIOCOOAMM OTHE3AIIUTHl B HACTOAILICE BPEMs SIBIISIOTCS:
OOJIMLIOBKY M3 HETOPIOUMX MAaTEpUAIOB; OIHE3AUTHBIE IOKPBITUS; IOABECHBIE OTOJIKH.

B kadectBe OONMIIOBOYHBIX MATEPHAJIOB  HCIOJB3YIOTCS  OETOH, KHpIHY,
TUIICOKAPTOHHBIE JINCTHI, JPYTHE IJIMTHBIE U JIMCTOBBIE M3MEIHS, a TAK)KE Pa3JIMYHbIC THUIIbI
HITYKaTypKH.

[IpumeHeHre OeTOHHOM 3amIMTBI HanOoJee PALMOHAIBHO B TOM Cciydae, KOraa
OJTHOBPEMEHHO TPOU3BOAMTCS YCWJIEHHE pHUTeleld, KOJIOHH U cToek. OOeToHupoBaHHE
IIPOU3BOJAT MOCJE NPUKPEIUIEHUS K KOJIOHHE ApMUPYIOLIEH CETKH.

Kupnuynyio o01MIOBKY Hamboee 4acTo NPUMEHSIOT JUIS TMOBBIIMICHUS Tpeaesa
OTHECTOMKOCTH KOJIOHH M cToeK. KiaJiky BBINOJIHSIOT U3 INIMHSHOTO OOBIKHOBEHHOI'O WIIM
CHWJIMKaTHOI'O KUpPIIMYa HA [IEMEHTHO-TIECYaHHOM pacTBOpe Mapku He Huke S0.

HauOonee nepcrnekTuBHbIC 00JMLIOBKH U3 TEIVIOM3OJSIMOHHBIX IIMT HA OCHOBE
NEepIuTa, BEPMUKYJIWTa M ILIEMEHTa, AacOeCTONEpPIUTOLEMEHTHBIX U  IOJYKECTKUX
MUHEPAJIOBATHBIX IIJIUT.

B nacrosimiee Bpemst pa3paboTaHa OrHe3allluTHas 00JIMIOBKA M3 TMIICOKAPTOHHBIX
auctoB (I'KJI). X mpuMeHSIOT A7 MHOTOSTAXKHBIX 3/1aHUNA U COOPY>KEHUU CO CTaJIbHBIM
HECYIIIUM KapKacoM, ¢ MEKAYITAKHBIMH MEPEKPHITUAMHU U3 COOPHBIX KEJIe300€TOHHBIX TUTAT
WJIM MOHOJIUTA.

TpaIuIIMOHHBIM BHJIOM OTHE3aIIMTHOIO MOKPBITHS SIBISIETCS IeMEHTHO-NecYaHas
mrykarypka. OHa peKOMEeH1yeTCsl AJIs 3alllUThl KOJIOHH, pUresiell, 2IeMEHTOB CBSI3€H, y3JI0B
COMPSKEHMS MEXKIY DJIEMEHTaMHU.

CrpemiieHHEe CHU3MTHh MacCy OTHE3alllMTHOW OOJMIIOBKM NpPUBENIO K pa3paboTke
JIETKHMX IITYKATYPOK M MOKPBITHI Ha OCHOBe acOecTa, MepiuTa, BEpMUKYINUTA, PochaTHBIX
COCIMHEHNH ¥ JIP. MATEPHANIOB. DTH MaTepHalbl HMEIOT MayIo IWIOTHOCTH (200-6000 kr/m°)
U IIO3TOMY HM3KYIO TEILIONPOBOJHOCTb. B cilydae mokapa OHHM HE BBIIEISIIOT JbIMa H
TOKCUYHBIX ITPOJIYKTOB.

OnHUM U3 MEPCTIEKTUBHBIX CIIOCOOOB OTHE3AIUTHI ABISIOTCS BbICOK03( (PeKTUBHBIE
MOKPBITHS, KOTOPbIE HAHOCSAT Ha NMOBEPXHOCTh KOHCTPYKIUU CPABHUTEIBHO TOHKUM CIIOEM.
OTH  TOKPHITMS ~ MOTYT  OBITh  HEBCIYYMBAIOIIMMUCS U BCIYYHMBAIOLIMMMCA.
HescnyunBaromuecs: cocraB O®PII-MB (I'OCT 25665-83), B coctaB KOTOPOrO BXOAUT
rpaHyJIMpOBaHHAs MMUHEpajbHas BaTa; objerdeHHoe nokpeitue Mapku OIIB-180 (BCH 113-
84), B cocTaB KOTOPOTO BXOAST TMIICOLIEMEHTHOE MYLILI0JIaHOBOE BSIKYILIEE.

BenyuuBaromuecs nokpeitus O3C-MB (I'OCT 9980.1-86E), OBII®-JI, «kpan-M»,
MPEJICTaBISIIOT cO00 KOMITO3UIIMOHHBIE MaTepraibl, BKIIOYAOINIUE MTOJIMMEPHOE BSKYIIEe U
HaIOJHUTEIIN.

OrHecroiikue moABeCHbIe MOTOJKM IliejecooOpa3Hbl Al OTHE3aIlUThl (QepM Hu
CTPYKTYp. YCTpPOMCTBO IMOJIBECHOTO MOTOJKA Oojiee HAZEeKHO, TaK KaK MEXAY MOTOJIKOM U
KOHCTPYKIIMEH CO3AaeTCsl BO3IYIIHBIN 3230, KOTOPBIM TOMOJHUTENHHO MOBBIIIAET €€ Mpeien
OTHECTOMKOCTHU.

B kadecTBe OrHe3almiuThl METAJUIMYECKUNH KOHCTPYKUUNH MOXKHO MPUMEHSTH BOJSHOE
OXJIAXKJEHUE 3TUX KOHCTPYKIIMI: BOJIa MOYKET MOJAaBaThCsl HEMOCPEICTBEHHO HA IOBEPXHOCTD
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KOHCTPYKIUHU, WIM 3alOJHATHCS BOAOM (€CIM KOHCTPYKLMS BBINOJHEHA W3 3JIEMEHTOB
MOJIOTO CEYEHUS — TPYOBI), TSl OXJIAXKICHUS MIPH MOXKape.

~

Bomnpocs! AJisi CAMOKOHTPOJIst

[NoBeneHne METAIMYECKUX KOHCTPYKIIUH B YCIOBUSX TIOXKapa

[NoBeneHue yTEIIEHHBIX OrPaXkIAIONINX KOHCTPYKIIMK B YCIOBHSX MOXKapa
[ToBeneHre MeTayuMyecKuX 0aoK U (hepM B YCIOBHUAX MOXKapa
[MoBeneHre METAIIMYECKUX KOJIOHH, apOK U paM B YCIIOBHSX MOXKapa
OrHe3aiura MeTaUTHYeCKUX KOHCTPYKIUH

[loBeneHne CTPYKTYPHBIX KOHCTPYKIIHIA B YCIOBHSIX TIOXkKapa

[NoBeneHre MeMOpPAaHHBIX TIOKPBITHI B YCIIOBHSX MOXKapa
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Jlexkuusa 18
OTHECTOMKOCTDb JTEPEBSIHHBIX KOHCTPYKI.[HFI.

JUis TpoM3BOACTBA JAEPEBSIHHBIX KOHCTPYKLUH HCHOJB3YyeTCsI B OCHOBHOM
JPEBECHHA COCHBI WM €I, a KieedaHepHble KOHCTPYKIIUH U3TOTOBIIAIOTCS C IPUMEHECHUEM
BOJIOCTOMKOMN (paHepbl, BBITOJHEHHOH U3 Gepe3oBoro mmnoHa. K orpaxaaromuM JepeBsHHbIM
KOHCTPYKLUSM OTHOCSTCS IUIMTHI NMOKPBITUM W MaHenu creH. K HecyluMm KOHCTpYKLHAM
OTHOCATCS: KJIeeHble M KileedaHEepHble OalKyU C IMOCTOSIHHOM MM NEPEeMEHHOM BBICOTON
CeUCHHsI, METAJUIOACPEBSIHHBIE (EPMBI, PACIIOPHBIE IUIOCKOCTHBIE KOHCTPYKLUUHU - apKH U
pambl, IPOCTPAHCTBEHHBIE KOHCTPYKIIUU — CBOJYATHIE M KYIOJIbHBIE ITOKPBITHSL.

T.k. npeBecHHa SBJISETCS TOPIOYMM MaTepHalloM, TO NPUMEHEHHE JIE€PEBSHHBIX
KOHCTPYKLMH YBEJIMYMBACT IOKAPHYIO HArpy3Ky B 3/1aHUM, a PACIPOCTPAaHEHHUE OTHA I10
KOHCTPYKLHUSM CIIOCOOCTBYET YBEJIMYCHHUIO OYara rokapa, 4ro 3aTpyJHsIeT OpraHu3alnio ero
TYLIEHUS U 3BAKYaIHIO JIIOCH.

B ycnoBusx nokapa CHMKEHHE HECyLIell CLIOCOOHOCTH JAEPEBSHHBIX KOHCTPYKLIMM
OIpeNieNsIeTCs] CHUKEHHEM HeCylled CIOCOOHOCTH MX JIEPEBSHHBIX JIEMEHTOB M Y3JIOBBIX
COEIMHEHUH 3TUX 3JIeMeHTOB. CHI)KEHUE HECYIIEH ClIOCOOHOCTH 3JIEMEHTOB ITPOUCXOJUT U3-
3a OOYIJMBaHMs JAPEBECHHbI, 4YTO MPUBOAUT K YMEHBIICHUIO pabodyero cedeHus Hx
AJIEMEHTOB, CIIOCOOHOTO BOCHPUHMMATH HArpy3ku, a TaKKe H3-3a W3MEHEHHUS IMPOYHOCTHU
JPEBECUHBI B HEOOYTIIMBIIEHCSA YaCTH CEYCHUSI.

18.1 IloBeneHue AepeBAHHBIX KOHCTPYKIUI B YCJI0BHAX MOkKAPa.
18.1.1 Orpa:kaaomue KOHCTPYKIIUH

OpHolt W3 NOpUYMH OOPYIIEHHS OrPaXAAIOIIMX KOHCTPYKUUH IPU OTHEBOM
BO3JCUCTBUM sIBJISETCS OBICTpBI TOrpeB Hecyllux pedep JAepeBsHHOro Kapkaca. B
YTEIJIEHHBIX MaHeIsIX Hecyllne pedpa YaCTUUHO 3aKPbIBAIOTCS YTEIUIUTENIEM, 3AIUIAI0IIIM
UX OT HEIMOCPEICTBEHHOTO BO3JEHCTBHs TeMIepaTypbl Ipu moxape. B kieedanepHbIx
YTEIJICHHBIX KOHCTPYKIUSAX HWKHSASA (paHepHas OOIIMBKA TOJIIMHON 8 MM IpPOropaeT uepes
7-8 MUHYT, YTO CIIOCOOCTBYET BBINA/ICHUIO YTEIUTUTENS, 3alMIIAI0LIET0 HEeCyHe pedpa ITUX
KoHCTpykiuid. To jke camoe HaOmOmaeTcs B IIUTaX MOKPBHITHS C acOECTOIIEMEHTHBIMH
oOmmMBKaMH: acOECTOLEMEHT — HEroploYMid Marepuaig, HO TMpU MOoXKape MOXKeT
B3PBIBOOOPA3HO TEPSATH IETOCTHOCT (0OCOOECHHO B 3JJaHUAX C TOBBIIIEHHOMN BIAXKHOCTHIO).

Hannuue mpoayxoB B YTEIJIEHHBIX OTPaXKAAOMIMX KOHCTPYKIMSAX CIOCOOCTBYET
pPacIpoOCTpaHEHUIO OTHA B 3/1aHUU U YBEJIMYEHHIO pa3MEpPOB odara Ioskapa, 4To 3aTpyJHSET
€ro TYLICHHUE.

18.1.2 Baaku

[puumHOi OOpYyIIEHHsT ACPEBSHHBIX 3JEMEHTOB KOHCTPYKIHUN BO BpeMsl moxapa
SBJIIETCSL OOYTIIMBAaHME YacTH cedeHWsl. OTHEBBIEC WCIBITAHUS MMOKA3aId, YTO OAJKH MOTYT
pa3pymiathCsi HE TOJBKO B CEUYCHHH, IIe ACHCTBYET MaKCUMAIIbHBIC HAMPSHKEHHS OT U3rH0a,
HO W B ONOPHBIX 30HAX, TJe HAOMIOJAaeTCs JEUCTBHE MAaKCHMAIBHBIX KacaTelbHBIX
HaIpPSOKCHUN.

[Tpu cooTHOmIeHNU pa3MepoB morepedHoro cedenus h/b>6 B ycioBusx moxkapa
MOXKET HAOJIOIAaThCS MOTEPs IUIOCKON (OPMBI YCTOHYMBOCTH OAlIKM, OMACHOCTH KOTOPOId
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BO3pacTaeT ¢ OOpYIICHHEM CTalbHBIX WM JCPEBSHHBIX SJIEMEHTOB CBS3EH, a Takke H3-3a
00OpyIICHHS OTrPpAKIAOIINX KOHCTPYKIUKA. Hecymas cnocoOHOCTh apMUPOBAHHBIX 0AOK MPH
MoKape MEHbIIE, YeM y HEAPMUPOBAHHBIX. JTO OOBSCHIETCA HU3KOM TEPMOCTOMKOCTHIO
AMOKCUIHBIX KJI€eB IpH mporpese ux 10 temmnepatypbl 80-100°C. C yyeToM 3aluTHOTO CI0sI
npeBecuHbl TommmHOW 20-40 MM TIporpeB KJIEEBOTrO IIBAa B apMHPOBAHHBIX Oajkax Ji0
KPUTHYECKOM TemmepaTypbl IpoucxoauT uepe3d 20-25 MuH nociae Havyaia JeHCTBUS
«CTaHJApTHOTOY» MOXKapa.

OO6pymienne 6amoK MOXKET MPOU30UTH 32 CUST MCUEPIIaHUs HECyIeld CrocoOHOCTH
PaCTSIHYTOTO HM)KHETO T0fca, pa3pylLIeHHs KJIEEBOro IIBa, KPEMsIIEero JEePEeBSHHBIN MOAC K
(baHepHOI CTEHKH, a TaK)Ke BBIXOJIAa U3 CTPOS CaMOi (haHEpHOU CTEHKH.

Hanuuue myctoT B 6asnkax kopoOYaToro cedeHusi CocoOCTBYIOT PacpoOCTPaHEHUIO
OTHS 110 KOHCTPYKIIHSIM.

18.1.3 ®epmbl

JlocTouHCTBOM (hepM, MO CpPaBHEHHUIO ¢ Oankamu, sBisgeTcs OoJjiee paroHaIBLHOE
pacmpeieieHue MaTepuajga B BHJE IOSCOB U SJIEMEHTOB PEIIeTKH, YTO CIOCOOCTBYET
CHI)KCHHIO MAaTEpUaJIOEMKOCTH JSTHUX KOHCTPYKIMM, HO YBEIMYMBAET TPYIOEMKOCTb
MIPOU3BOJICTBA.

N3-3a HEOONIBIINX pa3MEPOB CEUEHUH JEPEBSIHHBIX U CTAJIbHBIX 3JIEMEHTOB, a TAKXKE
OOJBIIOrO KOJUYECTBA Y3JIOB C MPUMEHEHHEM CTAJbHBIX Hareled ¢  CTaJbHBIX
COCIMHUTENBHBIX DJIEMEHTOB, METAJUIOACPEBSIHHBIE (QepMbl HMEIOT HU3KHHA Mpeseln
orHecroikoctu. IIpu 3ToM B mepByr odepenib, BO BpeMs MOXKapa pa3pyLIAOTCs CTajJbHbIE
AJIEMEHTHI, a IEPEBSHHBIE — CIIOCOOCTBYIOT PACIPOCTPAHEHUIO OTHSI [0 KOHCTPYKIIUH.

18.1.4 Apku u pamsl

IIpenen orHecTOMKOCTH apoK M pam BbIlIE, 4eM y (epM, uTo oObscHseTCs Oonee
MOIIHBIMM pa3MEpaMU CEUEHHUs] UX 3JIeMEHTOB. Vcuepnanue Hecyied CrOCOOHOCTH ATHX
KOHCTPYKIUMH IIPY OTHEBOM BO3JECHCTBUU MOKET HACTYNIUTh H3-3a IOTEPU IPOUYHOCTH
KJICEHBIX DJIEMEHTOB B CEUEHUSX, IIE JIEHCTBYET MAaKCHUMAJbHBIM M3THOArOIIMi MOMEHT, a
TaKXe 3a YeT MOTepU YCTOMYMBOCTH IUIOCKOM (OpMBI CEUEHUIl B pe3ysibTaTe OOpyIIeHHUs
CBSI3€H WM DJIEMEHTOB OTPaXkJCHMS, BBIOIHAOMINX POJb CBA3EeH. Takke 0TKa3 apok U pam
MOYKET MIPOU30MTH 13-3a MOTEPH HECYIIEeH CIOCOOHOCTH Y3JI0B.

B ycnoBusax mnoxapa Ooyiee OMACHBIMH SBJSIIOTCS apKH, B KOTOPBIX pacrop
BOCIIPMHUMAETCS CTAJIbHON 3aTsDKKOM 00J1a1at01eil HU3KUM IPeesioM OTHECTOMKOCTH.

18.2 Orue3aiuTa 3JieMeHTOB /IePeBSHHBIX KOHCTPYKIUI U UX Y3JI0B

IToxxapHast OMAacCHOCTh JIEPEBSHHBIX KOHCTPYKLIMH MOXKET OBITh CHIDKEHa B
pe3ysbTaTe WX OrHE3aIIUTHOM 00pabOTKM MPOMMTOYHBIMU U OKPACOUYHBIMH COCTaBaMH, a
TaK)K€ UCII0JIb30BAHMS 3aLIUTHBIX KOHCTPYKTUBHBIX MEPOIIPUATUI.

Jnsg  rnyOoKoll  MpONWUTKM  JAPEeBECMHB B aBTOKJIaBaX  MPUMEHSIOTCS
BOJIOPAaCTBOPUMBIE COCTaBBI.

B xaudecTBe OKpAacOYHBIX COCTABOB NPHUMEHSIOT MNOKPBITHS HA OCHOBE AMalIM M
OpPraHOCWIMKATHBIX KOMIIO3UIUH.

I'my0Ookast mponuTKa NPUMEHSETCS TOJIBKO JJIsl 3JIEMEHTOB KOHCTPYKIUN U3 LETbHON
npeBecuHbl. KiieeHble 3reMeHThl 00pabaThIBalOTCS OKPACOYHBIMH COCTaBAMU U COCTaBaMHU
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JUTS IOBEPXHOCTHOM MPOMUTKH.

Jlnst yMEHbBIIEHHSI BO3MOXKHBIX pa3MEpoB IOKapa B 3AAHUSAX B BEHTHIHPYEMBIX
OTpaKJAOIINX KOHCTPYKIHUSAX JOJHKHO ObITh MPe1yCMOTPEHO YCTPOMCTBO
IPOTHBOIOXKAPHBIX TUaparM U3 HECTOPAEMbIX WM TPYIHOCTOPAEMBIX MaTEPHUAJIOB.

Ecnu no3BoJsitoT ycloBUS SKCIUTyaTallid BHYTPEHHHX IMOMEIEHUH 3/1aHus, Oolee
3 PEKTUBHON 3alUTON KIECHBIX, KiIeehaHEpHBIX OalloK W METAUIOACPEBIHHBIX (epM
CIIY’)KMT TIOJIBECHOM TIIOTOJIOK, BBIMIOJIHEHHBI U3 HErOPIOYMX WU TPYIHOTOPIOUMX
MaTepUaoB.

Orxe3aimuTa NOBEpXHOCTEH apoK M paM BBINOIHIETCS aHAJIOTMYHO OaiKaMm.

Haubonee onacHbIMM B MOKapHOM OTHOIICHUHW SBIAIOTCA Y37l COCTUHEHHUS
3JIEMEHTOB, TO3TOMY OHH JOJDKHBI OBITH 00pabOTaHbl OrHE3AIIUTHRIMU cocTaBaMu. Hecyias
CHOCOOHOCTh Y3JIOB MOXKET OBITh YBEJIMYEHA 3a CUET MPUMEHEHHs 3alllUTHBIX HAKJIaJI0K U3
roprounx (I'l u I'2) uim Heroprounx MaTepuaioB

TepMOCTOHKOCTD KJI€eB, MPUMEHSIEMBIX MPH W3TOTOBJICHUH KJICEHBIX KOHCTPYKIIHH,
MOJKET OBITh IMOBBIIIEHA 332 CYET BBEJACHHUS B UX COCTaB Pa3NUYHBIX J00ABOK THIA acOecTa,
THOKOJIa, BHOPOMOJIOTOTO TIECKA.

Bomnpocsl AJisi CAMOKOHTPOJISI

OrHecToOMKOCTh JE€PEBIHHBIX KOHCTPYKLIHIA

IloBeneHue AepEeBSIHHBIX OrPaXKAAIONINX KOHCTPYKIUI

[loBeneHue nepeBsIHHBIX OAJIOK

[ToBeneHue nepeBSHHBIX GepM

IToBenenue nepeBSHHBIX apOK U paM

Orze3amuTa JepeBsIHHBIX KOHCTPYKIIHI

CoennHeHuUs 1epeBIHHBIX KOHCTPYKIUI U UX HAJEKHOCTh IIPU HarpeBe

NogkrwbdE

Cnucok JuTeparypsl

a) OCHOBHas utepatypa (6ubnnorexka CI'AY)
1. Opaosa, C. C. 3nanus, cOOpY)XEHUSI U HUX YCTOWYMBOCTH Ipu moxape [Tekcr]: yueOHoe
mocooue / C. C. Opnosa, T. A. Ilankora, C. B. 3atunankuit. — CapaToB: H3IaTEIILCTBO
«CapatoBckuii ucrounuky, 2015. — 130 ¢. — ISBN 978-5-91879-507-1

0) IOTIOTHUTEINBHAS JINTEPATypa

1. 3panus, coopyxeHus M UX yCToHuMBOCThH npu noxape [Tekcr]: yuebnuk / Ilox pea. M.JL.
Mocankosa. — M.: AI'TIC MUC P®, 2003.—656 c.

2. Kommapos, M.IO. u np. Kpurudeckass npoJobKUTEIBHOCT TIOKapa B MOMENICHUSIX TPU
BOCIUIAMEHEHUHN Toprodelt kuakoctu [Tekcr]: Mouorpapuss  / M.}O.Kommapos,
10.I'. A6pocumos, E.H. Muozemnesa. — M.: AI'TIC MYC P®, 2007. — 143 c.

3. Cobyps, C.B. IloxapHas 0e30macHOCTb OOIIECTBEHHBIX W JKWIbIX 37aHuil [Texcr]:
cnpaBounuk / C.B. CoOyps. — M.: ATTIC MUC P®, 2003.— 82 c.

4. Cobypsb, C.B. IloxapHas 6e3onacHocts npomnpeanpuaruii [Tekcr]:  cnpaBodyHuK. — M.:
AI'TIC MUC P®, 2003.— 224 c.

5. Co0yps, C.B. Iloxapnas 6e3onacHocth ckianoB [Tekcr]: CnpaBounuk / C.B. CoOypb. — M.:
AI'TIC MUC P, 2003,—258 c.

6. MexrocynapctBennsiid ctangapT ['OCT 31251-2003 "KoHcTpyKun cTpouTebHbIE. MeTo bl

ompezeNeHus moXkapHoi onacHocTH. CTeHBI HAPY)KHBIE C BHEIITHEH CTOPOHBI"

CHull 2.01.02-85*. TIpoTHBOIOKAPHBIE HOPMBI.

8. CHull 21.-01.-97*. IIpoTuBomnoxapHas 0e30MaCHOCTb 3AaHUI U COOPYKESHUH.

~
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Jlexknusa 19
MHOKAPHO-TEXHUYECKAS KJIACCUPUKAILIUSA 3I[AHI/II71 U COOPYXEHUM

ITo crapoif mokapHO-TEXHUYECKONW KIacCHU(pUKAIIMH HOPMATUBHON XapaKTEPHUCTHKOMN
3aHUST WM COOPYKCHHS SBJISUIACH CTENEHb OrHECTOMKOCTH. (COrIacHO HOBOW - 3/1aHUsA
PErJaMeHTUPYIOTCSI 10 CTENEHSIM OTHECTOMKOCTH, KJlaccaM KOHCTPYKTHMBHOM MOXKapHOUH
OMACHOCTH U KJlaccaM (YHKIIMOHAITBHON MOXKAPHOH OMAaCHOCTH.

19.1 CteneHu OrHecTOMKOCTH 31aHUI M COOPY:KeHU I

CriocoOHOCTh 3/1aHUSI WINM COOPY)KEHHUS B LI€JIOM CONPOTUBIITHCSA pa3pylIECHUIO B
YCIOBUSX I0XKAapa XapaKTEpU3YETCsl CTeNeHbI OrHecTOMKOCTH. CTeneHb OrHECTOMKOCTU
9TO HOPMAaTUBHAs XapaKTEPUCTHUKA 34AHUS NI COOPYKEHUS.

IIo crapoit kiaaccupukauuM 30aHUS M COOPYXKEHUS IO OrHECTOMKOCTH
noapazaensiuck Ha 8 cremeneit: I, I, Il Illa, 1116, 1V, IVa u V. K crpourensHbM
KOHCTPYKUUSAM 37aHUN | cTeneHn npeabsBIsIUCh CaMble BBICOKHE TPEOOBaHUS 110 Mpeaeaam
OTHECTOMKOCTM M THpefenaM paclpocTpaHeHHUs OrHs. MuHMMaibHble TpeOOBaHUS — K
31aHUAM V CTENEHU, KOHCTPYKIIUU KOTOPBIX MOTIJIM BBINOIHSITHCS U3 TOPIOYMX MAaTEPUATIOB.

I1o HOBOII KIaccupuKANMU 31aHUS U COOPYKEHUS NOJPA3JIEISAIOTCS Ha 5 CTeneHeil
LI HL IV e V.

Paznuuator QaxTHueckyro U TpeOyeMyl CTENEeHH OTHECTOMKOCTH  3/aHuil.
®akTuyeckas Oy — 5TO ACHCTBUTENILHASA CTENIEHb OTHECTOMKOCTH 3alIPOEKTUPOBAHHOIO WIIU
IIOCTPOCHHOT'O 3/1aHHUs, ONpenessemMas 10 pe3ysbTaTaM MOXKapHO-TEXHUYECKON 3KCIEPTU3bI
CTPOMTEIBHBIX KOHCTPYKLIMH 31aHMA M HOPMATHBHBIM nojoxeHHAM. TpeOyemas O, —
MHUHHMMaJbHas CTENEHb OrHECTOMKOCTH, KOTOPOM JOJKHO oOnajzaTh 34aHue Ui
Y/I0OBJIETBOPEHUS TpeboBaHMI MoKapHOH 0€301acHOCTH, onpesensiemMas
CHEeUAIN3UPOBAaHHBIMU WJIM  OTPAciI€BbIMH HOPMATUBHBIMHM JIOKYMEHTAMHU C Y4YE€TOM
Ha3HA4YCHMs 3[aHMs, STAXHOCTU IUIOLIAJAH, BMECTUMOCTH, KaTErOpUU IPOU3BOJCTBA IIO
B3PBIBOIIOKAPHOM ONACHOCTH, HAJTMYMSI aBTOMATHUECKUX YCTAaHOBOK MOKAPOTYIICHUS U AP.

19.2 Kinaccpl KOHCTPYKTHBHOI MOKAPHOI 0NMACHOCTH

Krnacc KOHCTpYKTHBHOH MOXKapHOI OMAaCHOCTH 3J1aHUs (COOpYXEHMs) ompeaessercs
CTENEHbI0 YYacCTUSl CTPOUTENbHBIX KOHCTPYKIMI B pa3BUTHM MOXapa U OOpa3oBaHUU €ro
OTaCHBIX (PAKTOPOB.

Nwmeercs 4 wmacca KOHCTpYKTMBHOW mnoxapHou omacHoctu: CO, Cl1, C2, C3. On
3aBUCUT OT KJIAcCOB IIOXKAPHOM OINACHOCTH OCHOBHBIX HECYIIUX M  OrPa)XAAIOIIHUX
CTPOUTENIbHBIX KOHCTPYKLUH: KOJIOHH, pureneil, ¢epm, cTeH, Meperopojok, MepeKpbITUi,
MOKPBITUH, CTEH JECTHUYHBIX KJIETOK, MapIled M IJIOLIAA0K JIECTHHL, NPOTUBOIOKAPHBIX
nperpan. Ilpu »TOM mokapHash ONAcHOCTh 3alOJIHEHUS MPOEMOB B  OrPa)JaroIIuX
KOHCTPYKLUSAX 3[1aHUSI HE HOPMHUPYETCS, 32 MCKIIIOUEHHUEM IIPOEMOB B IPOTHUBOIIOKAPHBIX
nperpajax.

3nanus u coopyxeHus kinacca CO SBIAIOTCA JIyYIIMMHU C IPOTHUBOMNOXAPHON TOUYKH
3peHus, T.K. BCE KOHCTPYKIIMHU BBINOJHEHBI U3 HETOPIOUMX MaTepualioB. B 3manusx kimacca C1
JIOITYCKAeTCsl MPUMEHATh psJl KOHCTPYKLMH U3 TPYIHOTOPIOUUX MaTepuanos. boibmnHCTBY
KOHCTpyKIui kiacca C3 (KpoMe KOHCTPYKTHBHBIX AJIEMEHTOB JIECTHUII, CTEH, JICCTHUYHBIX
KJIETOK M TPOTHUBONOXKAPHBIX MpPErpag) BOOOIIE HE MPEeIbsIBIAIOTCS MPOTHBONOXKApPHBIE
TpeOoBaHUS.
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19.3 Knaccol yHKIMOHAIBHOM MOKAPHO ONMACHOCTH

3naHus U MOMENIeHHus M0 (PYHKIMOHAIBHON MOKapHOH OMACHOCTH MOJIPa3ICIIIOTCS
Ha KJIaCChl B 3aBUCUMOCTH OT CIIOCO0a MX HUCIOJIb30BAHUS U OT MEpbl O€30MaCHOCTH JIIO/IEH B
ClIy4ae BO3HUKHOBEHHS TOXapa C Y4eTOM HX BO3pacTa, (PU3MYECKOrO COCTOSIHHS, CHA WIIU
00pCcTBOBaHUS, BUJa OCHOBHOTO ()YHKI[MOHAJHLHOTO KOHTUHIEHTa M €ro KOJIMWYecTBa, T.C.
OIpeeNsAeTCs Ha3HAUEHUEM 3/1aHusl.

CylecTByeT 5 KIaccoB:

Kuace @1 — 31aHus ¥ MOMEIIEHHUS, CBSI3aHHBIE C TOCTOSSHHBIM HWJIM BPEMEHHBIM
POXKUBAHUEM JTIOJIEH

Kuace @2 — 3penuinnbie U KyIbTypPHO-TIPOCBETUTENbHbBIC YUPEKICHUS

Kaace @3 — npeanpusatus mo o0ciy>KUBaHUIO HACEICHUS

Kaacc @4 — yueOHbIC 3aBe/ICHNS, HAYYHBIC U TIPOCKTHBIC OPTaHU3AINH, YIPEKICHUS
yIpaBiIeHUS

Kanacce @S — npou3BOACTBEHHBIE U CKIAJCKHUE 3/1aHUS U TIOMEILICHUS

Orta kjnaccuUKanus TO3BOJISIET OCHOBHBIE MPOTUBOMOXApHbIE TpeOOBaHUS K
Pa3JIMYHBIM 3[IJaHUSM U COOPY>KEHHUSIM COCPEIOTOUYNTD B €IMHOM HOPMAaTUBHOM JIOKYMEHTE.

IHOKAPHAS HAI'PY3KA 3JAHUA

K daxropam, omnpenensromuM HOBEJCHUE CTPOUTEIbHBIX KOHCTPYKLMH 31aHUS B
YCIIOBHSIX ITOXKapa OTHOCSTCS:

- CTENICHb HArPYKEHMsI KOHCTPYKIMM U UX JIEMEHTOB;

- BUJl U KOJIMYECTBO I10’KAPHON HATPY3KHU, ONPEACIIIONIMN TEMIIEPATyPHBINA PEXKUM, a
TaK)Ke TEIUIOTY 10XKapa;

- TEIIOBAsl Harpy3Ka Ha KOHCTPYKIIUIO;

- Temopu3nueckue M (PU3MKO-MEXaHUYECKUE XapaKTEPUCTUKU MaTepualioB, W3
KOTOPBIX BBIOJHEHbI KOHCTPYKIINH;

- YCIIOBUS HarpeBa H criocoObl COUJICHEHHSI KOHCTPYKIIMM.

[TosxapHast Harpy3ka — 3TO KOJMYECTBO TEIUIOTHI, BBIACISIOMICHCA IIPU IOJHOM
CrOpaHMM BCEX BEIIECTB M MaTepHalioB (B TOM YHCIE BXOJSIIMX B COCTaB CTPOUTEIBHBIX
KOHCTPYKLUH), HaXOASIIMXCS B TOMELIEHUN WK MOCTYMaoUKX B Hero. [loxkapHas Harpyska
ONpENENAETC Ha OCHOBE IPOEKTHO-KOHCTPYKTOPCKOM JOKYMEHTAIMM, TE€XHOJIOIMYECKUX
KapT, HATypHOrO OOCIeAOBaHHUS IMOMEUICHUH SKCITyaTUPYEeMBIX 3JaHUM, JaHHBIX I10
II0’KapOONACHbIM CBOWCTBAM BELIECTB M MAaTEpUajOB, INPEJICTABICHHBIX B CIPABOYHOMN
JUTEpaType, CHEelUaTU3UpOBaHHbIX OaHKax JaHHBIX U IO pe3yibTaTaM JabopaTOpPHBIX U
HATYPHBIX UCTIBITAaHUM.

Jlna onpeneneHus NoXapHON Harpy3KH B 3JaHUM CO3JAcTCs CIEUalbHAas] KOMHUCCHS,
KOTopasi pa3palaThlBaeT KapTy IMOXapHOM Harpy3ku. B Hel JOMKHBI OBITH YyKa3aHbI
HAaUMEHOBAHME, HA3HAYCHME W NPHUHAUIEKHOCTb 3/1aHUS; COCTaB KOMHUCCUH; IIEPEUYCHb
NOMEeLeHU U (WJIKM) MOXKapOoOMacHOTO ydYacTKa C YKa3aHHEeM pa3MEILIEeHUs BEUIECTB U
MaTepHaJoB; Celu(uKalys BEIeCTB U MaTepHaIOB B KaXK/10M ITOMELICHUH.

JI71s OLIeHKM MOKapHOW HAarpy3KH B 3[aHUM HEOOXOJIMMO COCTAaBUTH IEpEeUYeHb BCEX
MIOMEILEHUH, PACIIOJIOKEHHBIX B 3JJaHUM U ONMCAaHUE NIOKaPHON HArpy3K B KaXJI0M U3 HUX.

Jlasiee BBITIOJNHSIOT PpacyeT MOKAPHOW HArpy3KH B paccmarpuBaeMoMm (i-Tom)
MOMEIIEHUU 10 hopMyIie:

Qi = Qn,- +QBi$
Trae Qﬂi - NOCTOAHHasI MOokKapHad Harpy3ka, co3gaBacMasd BCIICCTBAMU H

Mar€puaiaM, BXOJAAIIMMH B COCTaB CTPOMTECIBHBIX KOHCTPYKHHﬁ, Y3JIOB KPCIUICHUA U
COHpH)KCHPIfI, a TaK)XKC OTACIIOYHBIX U 06J'II/II_IOBOLIHBIX MaTCpHaJIOB;
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Qs - BpeMeHHasi MNOKapHasi Harpy3ka, co3jaBaeMas BeLIeCTBaMH U

MaTepuajaMM, BXOJSIIMMH B COCTaB ChIpbs, 00OpYHOBaHMs, MeOEnH, WU3AEIMA U T.II.,
HaxOJAIIMXCS B IOMELICHUYU WIH ITOCTYIIAIOLIUE B HETO.

YacTh mNoOXapHOM Harpy3ku, OOYCIIOBJIEHHas BELIECTBAMH U  MaTepuaiaMy,
pPACIIOJIOKECHHBIMM Ha JA@HHOM II0KapHOM YYacTKE HAa3bIBACTCsA JIOKAJIBLHON IOKapHO
Harpy3Koi.

PacyerHoli 1OKapHOM HArpy3Koil Ha3blBaeTCd 4YacTb II0KApHOW HAarpysKy,
00yCJIOBJIEHHOH BeleCTBaMU M MaTepuallaMH, CTOPEBIIMMHU B YCIOBHUAX MOXKapA.

3HaueHUs TOCTOSIHHON ¥ BpPEMEHHOM Harpy30K OInpeaenseTcs mo Gopmye:

Qm QBi ::ZHiMi )
i=1

rje H; — Hu3Ias TeIrioTa CropaHus I-TOro BEHIeCTBa WIIM MaTepualia, ONpeIeIstonas
MOCTOSIHHYIO MJIM BPEMEHHYIO MOXKapHbIe HAarpy3ku, MJk/Kr;
M; — macca i-Toro BelIeCcTBa WJIM Marepualia, CO3JAIOIIasi MMOCTOSHHYI WU
BPEMEHHYIO TTOJKapHbIC HATPY3KH, KT;
n — 4YuCJIO0 TOoproYux BCUICCTB WM MAaTCpHaIOB B i'TOM IIOMCIICHUH,
COCTABJISIOLIMX MOCTOSIHHYIO WJIM BPEMEHHYIO TTOKapHbIC HArPY3KH.

OIIEHKA COCTOSIHMS 3JAHMSI U ETO KOHCTPYKIIUI
ITOCIJIE ITOKAPA

[Tocne mokapa B 3AaHUU MPOBOAMTCS MPEABAPUTEIHHOE U JETATBHOE 00CTIeIOBAHHUS.

Konctpykuuu, noiaydusime aedeKkTbl U HOBPEXKICHUS 10 HECyIlel CloCOOHOCTH U
OKCIUTYaTal[HOHHBIM CBOWCTBAM MOTYT OBITh OTHECEHBI K OJJHOMY U3 CIIEIYIOIINX COCTOSHUI:

Cocrosinue 1 — HopManbHOE. YCHUIIMS B 3JIEMEHTaX M CEUYEHHUSX HE IPEBBIIIAIOT
JOMyCTUMBIX TIO0 pacueTy. JlepeKThl W MOBpEeXKIEHUs, TNPENSITCTBYIOINE HOPMAIbHOU
HKCIUTyaTal[MH WM CHIDKAIOIINE HECYILYIO CIIOCOOHOCTD MIIM JOJITOBEYHOCTh, OTCYTCTBYIOT.

Cocrosinne 2 — ynoBieTBopuTelbHOe. KOHCTPYKIMS MO HECylel CrnocoOHOCTH U
YCIOBHUSAM O3KCIUTyaTallUM COOTBETCTBYET COCTOSIHMIO 1, HO wuMelTcs JedeKThl MU
MOBPEXJCHHUS, KOTOPBIE MOTYT CHHU3UTH JOJTOBEYHOCTh KOHCTPYKIMH. HeoOxommumsl
MEPONPHUATHS MO 3aALIUTE KOHCTPYKIUH.

Coctrosinme 3 — HenpuroJHoe K HOPMaJbHON »SKcrulyarauuu. KoHcTpykius
neperpyxeHa Wi UMerTcs A1e(eKThl U MOBPEXJICHHs, CBUJIETEIbCTBYIOLUE O CHUKECHUU €€
Hecymel crmocoOHocTH. OnHAaKO Ha OCHOBAaHUM IMOBEPOYHBIX pACUETOB M aHAIM3a
MOBPEXJICHUS MOXKHO FapaHTHPOBATh €€ COXPAaHHOCTh Ha NEpUO]] YCHUIIEHUS (B HEOOXOMMBbIX
Cllydasix C pasrpy3KOi, YCTAaHOBKOH CTPAaxOBOYHBIX ONOP WJIM HPHUHSATHEM APYTHX Mep
0e30MacHOCTH).

Cocrosinue 4 — aBapuitHoe. To e, UTO U MPU COCTOSHUU 3, OJHAKO HAa OCHOBAaHUU
MOBEPOYHBIX pAcCUeTOB M aHanmu3a Je(pEeKTOB M TOBPEXKACHUN HeNnb3sd TrapaHTHpPOBAThH
COXPaHHOCTh KOHCTPYKIIMH Ha TEPHOJ YCHJICHHS, OCOOCHHO €CIIM BO3MOXKEH XPYIKHH
xapakTep paspymenus. Heobxoaumo He JoImycKaTh J0Ael B 30HbI BO3MOXKHOTO OOpYILIEHUS,
MIPOBECTH HEMEUICHHYIO Pa3TPy3Ky, YCTPOMCTBO CTPAXOBOYHBIX OIIOP, OTPAXKICHHUHA U APYTHX
Mep 0€30MacHOCTH.

OxoHUaTeNbHBIE BBIBOJBI O COCTOSHUHM KOHCTPYKIIMH JIETAlOT TIOCE aHaln3a
COBOKYITHOCTHU BCeX (haKTOPOB.
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