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PACUHET HEOBXOAMMOI'O BPEMEHHA
IBAKYAIIUU JIIOJEU U3 IIOMEIIEHUU
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PEKOMEHJIALIUU
MOCKBA 1989

Pacuer He0OX0MMMOTO BpEMEHHU ABaKyallMH JIIOJICH W3 TIOMENISHUH TpH Hokape: PekoMmeHnmaruu. - M.:
BHUUIIO MBJ] CCCP, 1989.

WznoxkeH mopsaoK pacdera HEOOXOIUMOTO BPEMEHH, IBaKyallWd IIOJEH M3 MOMEIIEHUH Pa3InYHOTO
HA3HAYEHWS IIPU BOSHUKHOBEHHUH B HUX TMOXKapa.

HpI/I PCIICHUH 3aIa4i YUUTBIBAJIMUCH CIICAYIONIUC OITaCHBIC @aKTOpH ToKapa: MOBBIMICHHAA TEMIICpaTypa
cpenbl; IbIM, IPUBOASIINAN K TOTEPE BUIUMOCTH; TOKCUYHBIC T'a3bl; MOHIKEHHAS KOHIICHTPAIUs KUCIOPOa.
Omnpenenenue HEOOXOAMMOTO BPEMEHH 3BaKyallid MPOU3BOAMIIOCH 1O YCIOBHIO JOCTH)KEHUS OJHAM H3
3TUX (aKTOPOB MPENCTHHO TOMYCTUMOTO JJIs YeIOBEKa 3HAUCHMSI.

[IpennazHayeHbl A1 WHXCHEPHO-TEXHUYECKUX pPaOOTHUKOB TIOXKAPHOM OXpaHBI, IPEIoaaBaTeieH,
ciIymiateneldl TMOKapHO-TEeXHUUYECKUX YYEeOHBIX 3aBEJCHHUN, COTPYIHHKOB HAyYHO-HCCIEIOBATEIbCKHX,
MIPOEKTHO-KOHCTPYKTOPCKHUX, CTPOUTENBHBIX OPTaHU3alNH . yUPEKICHAN.

Tabn. 4, npui. 1, oubnuorp.: 4 Ha3B.

Pexomenmanuu pazpaboransl corpymaukamu BHUUIIO MBJI CCCP T. I'. Mepkymkunao#, 0. C.
3otoBeM 1 B. H. Tumomenxo.

BBEAJEHHWE

XapakTepHas OCOOECHHOCTh COBPEMEHHOTO CTPOMTEIBCTBA - YBEIHMUCHUE KOJUYECTBA 3JaHHUN C
MAacCOBBIM MpeObIBaHMEM Jtoiei. K X 4HCITy MOXKHO OTHECTH KPBIThIE KYJIbTYPHO-CIIOPTHUBHBIC KOMITJICKCHI,
KWHOTEATpPhl, KITyObl, Mara3uHbl, MPOU3BOJICTBCHHBIC 3/IaHUS | T.J. [10Kapbl B TAKUX MOMENICHUSIX HEPEIKO
COMPOBOXKIAIOTCS TPaBMHUPOBAaHWEM U THOENbI0 mroAei. B mepByr odepenb 5TO OTHOCHUTCS K
OBICTPOPA3BUBAIONIMMCS TMOXKapaM, MPEACTABISAIONIMM pealbHYI0 OMACHOCTh JUIS 4YelOBeKa YKe uepes
HECKOJIbKO MHHYT IIOCTICe MX BO3HUKHOBEHUS M OTIHYAIOIIAMCS HMHTCHCUBHBIM BO3JICHCTBHEM Ha JIOJEH
omacHbeIX (hakTopoB moxapa (MII). HaubGonee HamexHbIii criocod obecreyeHus O€30MACHOCTH JIIOACH B
TaKUX YCJIOBUSX - CBOCBPEMCHHAS DBaKyallus U3 MOMEIICHHS, B KOTOPOM BO3HHUK TOXap.

B cootBerctBrm ¢ 'OCT 12.1.004-85. CCBT. "lloxapras 6e3omacHocTh. OOmHe TpeOOBaHUA", KaXKIIbIH
00BEKT JOJDKEH HMMCTh TaKO€ 06LeMHO-HHaHI/IpOBO‘IHOC N TCXHHYCCKOC HCIIOJIHCHHC, YTOOBI 9BaKyanusa
JIOZICH U3 MOMeIleHUs OblIa 3aBepiieHa 10 MoMeHTa noctkernst ODII npenensHo TOMyCTUMBIX 3HAUCHUH.
B CcBfI3U C 3THM KOJIUYECTBO, pa3Mephl M KOHCTPYKTUBHOE MCIOJHEHUE HBAKyalMOHHBIX MYTEH U BBIXOJOB
OTIPEJIENSAIOTCS] B 3aBUCUMOCTH OT HEOOXOJUMOTO BPEMEHHU 3BaKyallHH, T.€. BpDEMEHH, B TEUCHHE KOTOPOTO
JIOAN JOJIKHBI IMMOKWHYTH IMOMEIICHUC, HE IMOABEPrasiChb OIIAaCHOMY IJid XKU3HU U 310POBbs BOSI[GﬁCTBI/IIO
noxapa /1/. JlaHHbIe IO HEOOXOJUMOMY BPEMEHH SBAKyaIlUH SBISIOTCS TAKKe UCXOTHON nHMOopManueit st
pacyera ypoBHs oOecriedueHHs] 0E30MacHOCTU JIOJICH NMpH TOXKapax B 3AaHusX. HeBepHoe ompezencHue
HCO6XOIH/IMOI‘O BPEMCHHU 3BaKyallU MOXKET NMPUBECTU K NPUHATHIO HCIIPABUJIbHBIX ITPOCKTHBLIX pe]_[IeHI/Iﬁ u
YBEJIMYCHHUIO CTOMMOCTH 3JIaHUH WIM K HEAOCTAaTOYHOMY OOCCIICYCHHIO OE30IMACHOCTH JIOJICH B Cilydae
BO3HHKHOBCHUS TI0Xapa.

B cooTBercTBHH ¢ pekoMeHAauMsMH paboThl /1/, HEOOXOMUMOE BpeMsI dBaKyallid PacCUMTHIBACTCS Kak

BEHCHHE D FHYE OH—4S SeHOBCKA-HPOOOH JFeHRHO HO apa—Ha alaYaaVaals je 03 0H3 OCTHU.
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ITog xpuTHyeckod NPOIOIKHUTEILHOCTRIO TMOXKapa MOIpa3yMEBAETCS BpeMs, MO HCTCUYCHUU KOTOPOTO
BO3HUKAET OMNAacHas CUTyalusl BCJIEACTBHE NOCTIKEHHMS ogHuM u3 O®IIl mpenenbHO AOMYyCTUMOIO s
YeoBeKa 3HaueHus. [Ipu 3TOM mpearmonaraerces, 9To Kbl OMacHbI (JakTop BO3ACHCTBYET Ha YeIOBEKa
HE3aBHUCHUMO OT JPYTHX, TaK KaK KOMIUIEKCHOE BO3JICHCTBHE HM3MCHSIOIIMXCS BO BPEMEHU Pa3ITUIHBIX
KAUECTBEHHBIX U KOJUYECTBEHHBIX coueTaHuid MII, XapakTepHbIX A1 HAYaIbHOTO MEPUOJA Pa3BUTHSL
mo’kapa, OIICHHTh B HACTOsIIEee BpeMs He MpEeICTaBiIsAeTCs BO3MOXHBIM. Kosdhduiment Oe3omacHoCTH
YYUTHIBAET BO3MOXKHYIO IMOTPEITHOCTH MPU PEIICHUH MOCTaBIeHHOM 3anauu. OH npuHuUMaeTcs: paBHbIM 0,8
/1/.

Takum oOpa3om, IS ompene’eHns HEOOXOIUMOTO BPEMEHH SBaKyalllyl JIFOJIeH W3 TIOMEIICHUs HYXHO
3HaTh AuHamMuKy MII B 30He mpeObIBaHMs JTr0ei (paboueil 30He) U MpeNesbHO JAOIMYCTUMBIE IS YeIOBEKa
3HaueHus Kaxaoro u3 Hux. K uncimy O®II, koTophle NMPeACTaBISIOT HAUOOJBIITYIO OMTACHOCTD JIJIS JIFOJCH B
MIOMEIICHUN B HaYaJbHBIN MEepHO]| OBICTPOPa3BUBAIONIETOCS MM0Kapa, MOTYT OBITh OTHECEHBI: TOBHIIICHHAS
TEeMIIepaTypa Cpenbl; AbIM, IPUBOASIINN K IOTEPE BUAUMOCTH; TOKCHYHEE ITPOLYKThl TOPEHHUSI; HOHUKEHHAs
KOHIIEHTpaIHsI KHCIOPO/Ia.

Metoauka pacuera HEOOXOAMMOTO BPEMCHH 3BaKyallud, U3JI0XKCHHAs B HACTOSANINX PEKOMEHIAIMIX,
paspaborana Ha ocHOBe mpoBeAcHHBIX B0 BHUUIIO MBJI CCCP TeopeTHdecKknX W AKCIEPUMEHTAThHBIX
uccinenoBannii nuHamMuku OO®Il, meWcTBYOmMNX HAa KPUTHYECKOW MJIs dYelOBEeKa CTalud TIoXapa B
MOMEIICHUAX Pa3IUYHOr0 Ha3HAaueHHs. B kadecTBe IpelneiabHO MOMYyCTUMBIX A Jtonei ypoBHer ODII
WCTIOJIh30BAMCH 3HAYCHUS, TIOJTYUCHHBIE B PE3YJIbTaTe MEIUKO-ONOIOTHIECKUX UCCIEIOBAHUI BO3ICHCTBUS
Ha YeJIOBEKa PA3INYHBIX OMMACHBIX (PaKTOPOB.

1. OBIIIUE MTOJIO)KEHUSA

PexoMenmanuy nmpegHa3HAvYeHBI IS pacyeTa He0OXO0IMMOTO BpEMEHH IBaKyalluy JIOACH U3 IOMEIIeHU N
pa3MYHOrO Ha3HA4YeHHs, B KOTOPBIX BO3HUKAeT moxap. PacderHbie (GOpPMYIBI TMONYyYEeHBI C y4ETOM
CIEAYIOLIUX JAOMYIIEHUN:

Yepe3 OTKPBITHIE NPOEMBI IPOUCXOIUT TOJBKO BHITECHEHUE I'a3a U3 OMEILICHUS;

abCONFOTHOE JTaBJICHUE Ta3a B MOMEIIEHHUH TIPH MTOKape He N3MEHSIEeTCS,

OTHOLICHUE TCIUIONOTEPL B CTPOUTCIBHBIC KOHCTPYKIMHU K TEIIOBOM MOIMHOCTH oO4ara Iioxapa
MIOCTOSIHHO BO BPEMEHU;

CBOWCTBa Cpeflbl M yJNENbHbIE XapaKTEPHUCTHUKU TOPAIIET0 MpH ToXape Mmarepuana (Hu3mas pabouas
TEIUIOTa CTOpaHMs, IBIMOOOpa3yromasl CIIOCOOHOCTh, YIENbHBIA BBIXOA TOKCHYHBIX Ta30B H T.J.)
IOCTOSIHHBI,

3aBHICHMOCTb BBITOPEBIIIEH MacChl MaTepraia OT BpEMEHH MPEICTABISET COOOH CTEIIEHHYIO (PYHKITHUIO.

[Ipennmaraemas MeTogWKa TPHUMEHMMa [UIsI pacdera HEOOXOIWMOTO BPEMEHH »JBakyallld Npu
OBICTPOPA3BUBAIOIIUXCS TOXKApaxX B IMOMEMICHUAX CO CPEAHMM 3a PACCMATPUBAEMBIA IMEPHOA TEMIIOM
YBEJIMUEHUs TeMIepaTyphl cpembl Oomee 30 rpam-mun'. Takue MOXKapsl XapaKTEpPH3YIOTCS HaIMdHeM
MPUCTCHHBIX LUPKYJIALUOHHBIX CTPYH M OTCYTCTBHEM YETKOW TrpaHHIbl cios AbiMa. Mcmonb3oBaHue
PACUYCTHBIX (bOpMy.]I IJId IOKapoB € MCHBIIMM TEMIIOM pPOCTa TEMICpATypbl NPHUBCACT K 3aHUKCHUIO
BEJIMYUHBl HEOOXOJMMOTO BPEMECHH HBaKyallWM, T.e. K YBEIMUCHHUIO 3araca HaJCKHOCTH IMPHU PEIICHUU
3a/1a4u.

2. METOAUKA PACYHETA HEOBXOIUMOI'O BPEMEHH 3BAKYALIUHU JIOJEN 13
IIOMEIIEHUWU ITPU ITIOKAPE

2.1. O0mmii mopsAa0K pacuera

Ha ocHOBe aHanmM3a TPOEKTHOTO pEIICHHS OOBEKTA OINPEICNSIOTCS TEeOMETPUYCCKUE pPa3Mephl
NOMEIIEHUST U BbIcOTa paboumx 30H. PaccumThiBaeTcss CBOOOAHBIM O0BEM IMOMEHICHUS, KOTOPHI paBeH
Pa3HOCTH MEXKAY TCOMETPHYECKUM OOBEMOM IOMEIIECHUS U 00beMOM OOOpYIOBaHHS WM IPEIMETOB,
HAXOIAIUXCs BHYTpU. Eciiu paccuntarh CBOOOHBIH 00hEM HEBO3MOXHO, TO JOMYCKACTCS MPHHUMATH €ro
paBHBIM 80 % reomerpuueckoro oorema /2/.

Jlayiee BBIOMPAIOTCS paCYETHBIC CXEMBI PAa3BHTHUS MOXKapa, KOTOPHIC XapaKTEPHU3YIOTCS BUIOM T'OPHOUYETO
BCIICCTBA HJIM MaTepuaja W HalpaBJIICHHEM BO3MOXXHOTO pAaCIpOCTPAaHEHHUs IuiaMeHH. [Ipu BbeIOOpe
pacyeTHBIX CXEM pa3BUTHA IMOXKapa CIEAYeT OpUEHTUPOBATBhCS MpPEXIe BCEro Ha  HAUYWe
JICTKOBOCIINIAMECHATIOMIUXCA U T'OPHOYNX BEIIECTB U MaTCPUAJIOB, 6LICTpOG U MHTCHCUBHOC I'OPCHHUEC KOTOPBIX
HE MOXXET OBITh JHMKBUJAMPOBAHO CHUJIAMH HAXOJASAIIUXCS B MOMEIICHUM Jojei. K Takum BelecTBamM U
MaTepHansaM OTHOCSATCS: JISTKOBOCIIAMCHSIIOIIUECS W TOPIOYHE KHJKOCTH, Pa3phIXJICHHBIE BOJOKHUCTHIC
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MaTepuaibl (XJIOHOK, JIeH, yrapbl M T.1.), pa3BellCHHble TKaHH (HAOpUMEp, 3aHABEChl B TeaTpax WM
KMHOTeaTpax), JeKOpPaluK B 3pelUIIHBIX MPeANpUATHAX, Oymara, ApeBecHas CTPYKKa, HEKOTOPblE BUIbI
MOJIMMEPHBIX MaTepUasIoB (HapuMep, MATKHil HEHOMOINYPETaH, OPICTEKI0) U T. .

Jns Kakaoi M3 BBHIOPAHHBIX CXEM pPa3BUTHs I10Kapa PACCUMTHLIBAETCS KPUTHYECKAs Ul delloBeKa

T
NPOJOKUTENLHOCTh MOKApPAa MO  CeAylomMM  (akTopaM: IOBBILIEHHON TeMmmepaType % i; moTepe
a2 (T 0

BHUIMMOCTH B JIBIMY ~# i; TOKCHYHBIM Ia3aM "% i; TIOHMKEHHOMY COJEpKaHUIO Kucnopoza “# i. TlomyueHHble
3HAUEHMs] CPABHHUBAIOTCS MEKIy CO0OH M M3 HHMX BHIOMpAaeTCs MHHHMMAIbHOE, KOTOPOE U SABIAETCS
KPUTHYECKOM MPOJOKUTENLHOCTBIO MOKApa NO j-i pacueTHOl cxeme.

3arem omnpesensercs Hanbosee onacHas cXeMa PasBUTHS 10XKapa B JAHHOM moMemieHun. C 3Toi Henbio

MO0 KaXIOH W3 CXEM pACCUMTHIBACTCS KOJIMYECTBO BHITOPEBIIETO K MOMEHTY "w, Mmarepuaga m; u
CPaBHMBAETCS C OOIMM KOJIMYECTBOM JIAHHOTO Marepuana M;j, KOTopoe MOKET ObITh OXBAYEHO MOKAPOM I10
paccmarpuBaeMoOi cxeme. PacueTHble CX€MbI, IIPU KOTOPBIX M;>Mj, HCKIIIOYAIOTCA U3 JalbHEHIIEro
aHanmm3a. M3 ocTaBIIMXCS pacUeTHBIX CXEM BBIOMpaeTcs HanOojee olacHas cXeMa pa3BUTHS TMOXKapa, MpU
KOTOPOH KpUTHYECKas MPOAOHKUTEIILHOCTh TIOYKapa MUHAMAJTBHA.

IMonyuenHoe 3HaueHME f,, NPUHUMAETCS B KAaueCTBE KPUTHYECKOM IPOJOJLKUTENLHOCTH MOXKapa JJIs
paccMaTpuBaeMOTO TIOMEIICHUS.

ITo 3Ha4yenuro #,, onpeaenseTca HeoOX0MMOe BpeMs IBaKyalluH JIIOJEH U3 JaHHOTO NOMELICHHS.

2.1.1. Onpenesenne reoOMeTPUYECKUX XaPAKTEPUCTUK NOMeLleHUs

K wucnomp3dyeMblM B pacueTe TE€OMETPHUYECKHUM XapaKTEPUCTUKAM IOMEIICHUS OTHOCSTCS €ro
reoMeTpUYEeCcKii 00beM, MpuBeIeHHas BhicoTa H 1 BrIcOTa Kax 1ot 3 pabounx 30H h.

I'eomeTpuyeckuit 00bEeM ONpEAETsSSTCS Ha OCHOBE pa3MEpPOB W KOH(UIypalMd TOMEIICHUS.
[IpuBeneHHast BBICOTA HAXOJUTCS, KaK OTHOIICHHE T€OMETPUYECKOr0 00beMa K IUIOMAAN TOPU30HTATHHON
MIPOEKIIUY TTOMeIeHus. BricoTa paboueii 30HBI pacCUUTHIBASTCS CIEAYIONINM 00pa3oM:

b=t +17-055

re hyry - BEICOTAa OTMETKH 30HBI HAXOXKICHHUS JIIO/IEH HaJ TI0JIOM ITOMEIIEH s, M; O - pa3HOCTh BBICOT I0JIa,
paBHas HYJIIO TIPU TOPU30HTATHFHOM €TI0 PaCIOIOKCHUH, M.

Crnenyer UMETh B BUIY, YTO MAaKCUMAIBHOM OMACHOCTH MPHU MOXKAPE MOIBEPTatOTCs IO, HaXOAAIIHECs
Ha ypoBHe 0oiee BBICOKOW OTMETKH. Tak, mpu ompeseneHn: Heo0X0ANMOTO BPEMEHH 3BaKyalluH JIOIeH u3
napTepa 3pUTENIbHOTO 3aJla C HAKJIOHHBIM T10JI0M 3HAa4Y€HHUE h I nmaprepa Hy)KHO BBIYUCIIATH, OPUEHTUPYSICH
Ha yJaJICHHBIE OT CIICHBI (PACIIOIOKCHHBIC HAa HAN0OJIee BRICOKOH OTMETKE) PSAABI Kpeced.

2.1.2. Be10Op pacyeTHBIX CXeM Pa3BUTHSA MOKapa

Bpemsi BOBHUKHOBEHHS OTIACHBIX UIA YEJIOBEKa CHUTYAIMi MPHU ToXape B MOMEIICHUH 3aBHCHT OT BHIA
TOPIOYHMX BEUICCTB M MaTepUAIOB W IUIONIAJU TOPCHHS, KOTOpas, B CBOIO O4Yepe/b, OOYCIOBIMBACTCS
CBOMCTBaMHU CaMHX MAaTEpHAaJIOB, a TaK)Ke CIIOCOOOM UX YKJIAJKW W paspenieHus. Kaxmas pacdeTHas cxema
pa3BUTHS MOXKapa B MIOMEIICHUN XapaKTepu3yeTcs 3HAYCHUSAMHU JBYX MapaMeTpoB A W N, KOTOpPbIE 3aBHCAT
OoT (QOpMBI MOBEPXHOCTH TOPEHHs, XapPaKTEPUCTUK TOPIOUMX BEIIECTB M MATEPHAIOB U ONPEAETSIOTCS
CIIEIYIOIUM 00pa3oM.

1. JIsg ropeHust JIerkOBOCIIIIAMEHSIOIIUXCS ¥ TOPIOYMX JKUJIKOCTEH, pa3UThIX Ha riomaau F:

MpH TOPEHWUU JKUIKOCTH C YCTAHOBHBIICHCS CKOPOCTBIO (XapaKTEpHO HJsl JIETKOMCHAPSIOIINXCS
SKUIKOCTEH)

A=w For=1

IJIe \y - y/e/IbHas YCTAHOBHMBILIAACS MACCOBAsk CKOPOCTh BHITOPAHHS KIIKOCTH, KI'M ~ C '
IIPU TOPEHUH KUJKOCTH C HEYCTAaHOBUBLIEHCSA CKOPOCTHIO

A=067 w F. ,‘rm,?ﬂ=1,5 (1)

TAC Ty - BPEMA YCTAHOBJICHUSA CTAIIMOHAPHOI'O PEXKMMa BBIIOpaHusd )XKUAKOCTH, C.
2. Jlns KpYyroBOTO pACHPOCTPAHEHUS IUIAMEHH 10 TMOBEPXHOCTH PABHOMEPHO pACHpPEIe/ICHHOTO B
TOPH30HTAJBHOM TUIOCKOCTH TOPIOYET0 MaTepraa
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A=105¢ V* n=73 @)

b

rie V - nuHeifHas CKOPOCTh PACPOCTPAHEHHUS IIAMEHH 10 MOBEPXHOCTH FOPIOYEro MaTepHana, M-C .

3. [ns BEpTUKAIBHON WM TOPU3OHTAIBHON MOBEPXHOCTU TOPEHMS B BHUIAE MPSIMOYIOJbHUKA, OHA U3
CTOPOH KOTOPOTO YBEIUYHMBACTCS B JBYX HANPAaBICHUAX 3a CUECT PACHpPOCTPAHCHHS IUIAaMEHHU (HAmpuMmep,
TOPU30HTAIBHOE HAIIPSKEHUE OTHS TI0 3aHABECY MOCIE 0XBaTa €ro IIAMEHEM IO BCEHl BBICOTE)

A=W-V-b,ﬂ=2, 3)

r7e b - nepneHanKYISIPHBIA K HAIPaBJICHHUIO TBMKCHHS TUTAMEHHU pa3Mep 30HBI TOPEHHUS, M.

4. JInst BepTUKANbHOW IMOBEPXHOCTH TOPEHUs, UMEIoLIeH (opMy MpsMOYrojbHUKA (TOpEeHHE 3aHaBeca,
OIMHOYHBIX JIEKOPAIHid, TOPIOYNX OTAEIOYHBIX WIIA OOJIMIIOBOYHBIX MaTEpPHAIIOB CTEH MPH BOCIIAMEHEHUHU
CHHU3Y [0 MOMEHTA JIOCTIDKEHHS IIIaMeHEeM BEPXHEro Kpasi MaTepraa)

A= 0867 w ¥y Vyn=3 (4)

rae Vru Vg - cpenHne 3Ha4eHHs TOPU30HTAIBHOM U BEPTUKAIBHON CKOPOCTH PaCIpOCTPAHEHUS IIJIAMEHH 110
IIOBEPXHOCTU MaTepuania, Mc.
5. Jlist IOBEpXHOCTH TOPEHUs, UMEIONIeH (GopMy IuMHApa (TOPEHUE MaKeTa JEKOpalluil Wik TKaHEH,

Pa3MEIIEHHBIX ¢ HEKOTOPHIM 3a30pOM) A=2084 Vp Vg n=3
Kaxnoii paccmaTpuBaeMoil pacueTHOM cXeMe IPUCBAUBACTCS MOPSAAKOBBIA HOMED (MHAEKC j).

2.1.3. OnpenesieHue KPUTHYECKOH MPOJOJIKUTEILHOCTH MOKAPA I BHIOPAHHOI cXeMbl ero
pa3BuTHSA

Pacuer t,, ; mpousBoguTCs B ciedylolledl mnocnenoBarenbHocTH. CHauvala HAXOAUTCA 3HAUEHUE
KOMIUIeEKca B

8= 7o)
rae O - HU3IIAs TEIUIoTa CrOpaHUs Marepuasa, OXBaYCHHOTO IJIEMEHEM (IPU paccMaTpUBAcMOl cXeme),
MI[)K-Kr'l; V - ¢cBOOOIHBIH 00BEM ITOMEILIEHNS, M.
3areM paccUMThIBACTCS mapaMeTp mo Gopmyie

# &
=2 w14
H "'Xp( H].

[anee ompenensercss KpUTHYECKasl MPOJOIDKUTEIHHOCTh TOXKapa Ul JTAHHOW j-i CXeMBI pa3BHUTHS IO
KKJIOMY U3 OMACHBIX (haKTOPOB:
a) MOBBIIIICHHOU TeMIIepaType

TJIE ) - HAYaJIbHAS TEMIIepaTypa B moMeineHu, °C;
0) moTepe BUANMOCTH

1
|8 V-hl(l,US-ﬂ:-E)j|_l ~

=45 1o
#17 a 208Dz

2

rae o - kodhdunueHT oTpaxkeHus (a1p0ea0) MIPEeAMETOB Ha Iy TAX dBaKyallnn; £ - HadyanbHas OCBEIIEHHOCTh
nyTeif 9BaKyaun, JIK; D - [pIM00Opa3yomas CIoCOGHOCTh ropsiiero Matepuaa, Hirm>kr';
B) MMOHI)KEHHOMY COJEPKaHHIO KHUCIOpOoa
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- 1 ;1/?;]

£ 0,044
& _ | .
E’W‘_<E. -

J = 4027z
%

e Lo; - pacxo/1 KHCIOpO/a Ha cropanue | Kr ropsIero Marepuana, Kr-Kr

r ) KaXKaoMy U3 I‘33006pa3HI:IX TOKCHUYHBIX IIPOAYKTOB rOpCHUA

1
w5 T 7 PF
i Lz

el &
=

b

IJie X - IpeaebHO JOMyCTHMOE COAEeP)KAaHHe JAHHOTO Ta3a B aTMoc(epe MOMeNIeHns, KI'M™> (xco, = 0,11
Kr-M'3; Xco = 1,16-10'3 Kr-M'3; xucr = 2310 krem™ /3/.
Omnpenensercss KpUTHIECKas! MPOOIDKATEIHHOCTD ITOXKapa IS JAaHHOH pacueTHOW CXEeMBbI

T
Sk

ME
i

T
il

0y

£ i

= TN {.ﬁ £ 3 £
raei=1, 2, ... n - HHAEKC TOKCUIHOTO IMPOIYKTa TOPEHUSI.
[Ipu oTcyTcTBUU CHEIMANBLHBIX TPEOOBAHWN 3HAYCHHS @ M £ MPUHUMAIOTCS PAaBHBIMUA COOTBETCTBCHHO

0,3 m 50 nk.
2.1.4. OnpenesieHue HaudoJ1ee ONACHON cXeMbl PA3BUTHSA M0Kapa B OMeLleHUH
ITocne pacuera KpUTHYECKOH MPOMOJDKUTEIHPHOCTA TOXKapa Uil KaKJOW M3 BBIOPAaHHBIX CXEM €ro
"
Pa3BUTHS HAXOAUTCS KOINYECTBO BBITOPEBIIET0 K MOMEHTY t,, ; MaTepuana my=A;lg; .

Kaskioe 3HaueHue B paccMaTpuBaeMoii j-if cxeme cpaBHHMBaeTcs ¢ nokasarenaeM M. PacueTHble cxemsl,
IpY KOTOPEIX M>M;, KaK y»e 0TMeUaoCh, HCKIIIOYAKOTCSA U3 NalbHEHIIEro paccMOTpeHus. M3 ocraBmmxcs
pacueTHBIX cXeM BhIOMpaeTcss Hamboliee omacHasi, T.e. Ta, IS KOTOPOH KpUTHYECKas MPOJOIDKUTENFHOCTh
MHHHUMAJIBHA t,, = Min {tq;}.

IMony4yeHHOE 3HAYEHUE ty, ABIACTCS KPUTHUECKOH IPOAOKUTEIBHOCTBIO MOXKapa Ui JaHHOH paboueii
30HBI B PACCMaTPUBAaEMOM ITOMEIIEHHH.

2.1.5. OnpenesieHue He00OX0AUMOI0 BpeMEHH 3BAKYALMU

Heobxommmoe Bpemsi 3Bakyaluu JIOACH W3 NaHHON pabodeil 30HBI pacCMaTPUBAEMOTO IMOMEIICHUS
paccuuThiBaeTcs 1o hopMmyIie:

T71e Ks - KO3 umueHT 6e30macHocTH, K5 = 0,8.
HcxonHble MaHHBIC IS PACYeTOB MOTYT OBITH B3ATHI M3 TaOJ. 1-4 TPHIIOKCHWS HIIA U3 CIPAaBOYHOM
JTUTEPATYPHL

2.2. lIpumMepsl pacyera

[pumep 1. Ompenenutp HEOOXOAMMOE BpeMs 3BaKyalldd JIIOJIEH W3 3pUTENBHOTO 3alla KWHOTeaTpa.
Jnuna 3ama paBHa 25 M, mupuHa - 20 M. BeicoTa 3a1a co CTOPOHBI CIEHBI - 12 M, ¢ IPOTHBOMOJIOXKHON
CTOpPOHBI - 9 M. [/[nMHA TOPU30OHTATBFHOrO Y4YacTKa IOMNa Y CLEHBI Ha HYJEBOM OTMeTKe paBHa 7 M. banakoH
3pUTETIBFHOrO 3aja PacIooKEeH Ha BBICOTE 7 M OT HyJEBOM OoTMeTKH. 3aHaBec Maccoil 50 KT BBINOIHEH U3
TKaHY CO CICAYIOMNMHA XapakTepuctukamu: O = 13,8 MI[)K'Kr'l; D =50 HH-MZ-Kr'l; Loy, =1,03 Kr-Kr'l; Lcoz
=0,203 krxr; Leo = 0,0022 kr-kr; y = 0,0115 koM™ ™; V3= 0,3 mc; V= 0,013 mc”'. O6uBKa kpecer -
TICHOTIONINYpEeTaH, OOTAHYTHIM nepmarnHoM. HavanmpHas Temmeparypa B 3ane paBHa 25 °C, HavanmbHas
OCBEIEHHOCTS - 40 JIK, 00beM MPeaMeToB i 060pyaoBaHHs - 200 M.

1. OnpenensieM reOMEeTpHUECKHE XapaKTEPUCTHKH MTOMEIICHUSI.

I'eomerpuyeckuii 00beM paBeH

JIOKyMEHT ckayaH C nmopTajia HOpMaTUBHBIX JOKyMeHTOB www.OpenGost.ru
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20 [12-25-0,5(25-7) 3]=5460 a¢

HpI/IBGL[eHHaSI BeicOTa H OMpeACIACTCA, KaK OTHOIICHUC TC€OMETPUYCCKOIO obbemMa K IIomanun
I‘OpHSOHTaJ'H:HOfI MMPOCKI U MMOMCHICHU L

5460
H=———=109x
2025 ,

IToMemenne coOmepKUT ABE paboune 30HBI: IMapTep W OalTKOH. B COOTBETCTBHHM € yKa3aHWSIMH,
MpHUBEJICHHBIMU B pazjene (2.1.1), HaxoIuM BBICOTY KaxI0i pabodeii 30HbI

st maprepa h=3+1,7-0,5-3=32m;

g bankona h=7+1,7-0,5-3=72wm.

CBo6omHbIH 06beM momerenns V = 5460 - 200 = 5260 .

2. BeiOupaem pacdeTHbIe CXEMHbI moxkapa. [IpHHIUITHANEHO BO3MOXHEI JIBA BAPUAHTA BO3HUKHOBCHHS U
pactpoCcTpaHCHHS TOoXKapa B JAaHHOM ITOMEIICHHH: 10 3aHaBeCy W Mo psagaM Kpecel. OgHako 3aropaHue
JISPMaTHHOBOM OOMBKHU Kpeciia OT MaJOKaJIOPUIHOTO UCTOYHHMKA TPYIHOOCYIIECTBUMO U MOXET OBITH JIETKO
JUKBUIUPOBAHO CHIIAMU HAXOJISAIIMXCS B 3aJI¢ JIFOICH.

CrnenoBaTensHO, BTOpas cxeMa IMPaKTUYeCKH HepeaabHa U OTIIafaeT.

ITo dhopmyme (4) Haxoaum

A =0,667-0,0115-0,013-0,3 = 2,99-10” kr-c”; n = 3.

3. OnpenenseM ¢, npu o = 0,3, B =351 kr.

ITapameTp z HaxoIUM JUTS IBYX pabOUINX 30H:

7.2 7.2
z= Exp('l,dl : —J Lt 6T
171 GaTKoHa 10,9} 103
2
2= 2% el 14 22 | = 0443
10,2 10,9

JUTS TIapTepa

IMocnenyromue pacyeTsl ¢, MPOBOJUM JUIS KAKA0H U3 pabovnX 30H.

Jns GankoHa:
%
351 70— 25
o= {———— In| 1+ =101¢;
Too2,99.10 (273+25) 167

1k
z,m:{ 351 .m[1—5620'“1(1"35"3’3'40)}} s

% =299 107 20351 50 1.67
Y
b = 2955:0* 1= 725 1[:13[:"44 =¥
T 027|167
[ 5260 )

1A
351 5260.0.11 i
- ={W']ﬂ[l_ 351.0,20% 16?} } {17 107w 1- 4z6)

(OTpI/ILIaTeJ'IBHOC YHUCJIO II0oJ 3HaKoOM ﬂorapnq)Ma 03Ha4acT, 4YTO AUOKCUA yIrjepoaa B JaHHOM CJIydac HC
IpeaACTaBIACT AJIA1 YCJIOBCKA OMMACHOCTD U B paCyYCT HE 6ep€TC$I);

JIOKyMEHT ckayaH C nmopTajia HOpMaTUBHBIX JOKyMeHTOB www.OpenGost.ru
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351 5260 01610 '] 1
9= |1~ ki :{1,1?.1@?.1.1[1—4,?3)“]’5
i 2,9%9.107 351.0,0022. 167

(oxcup yriepoia Tak:Ke He OraceH).

by =mum {1016599) _ (o

CrnenoBartenbHO, Ui OaJKoHa ~*
AHAOTHYHBIN pacyeT MPOU3BOIAMM H JUIS TapTepa:

%
i = LN F PR e =151¢;
2,9910 (273+25) 0,443

¥
- 351 56201 (1,05 03 40T
o2 m|1- —102¢,
26510 20351 50. 0.443

1K

(= 77 Inll1- =160¢

-5 ]
259910 351 1’03+U,27" 0,443
5260

a, 351 0,044
7

3HaueHne z A mapTepa MeHsble, 4eM 1t OankoHa. ClieZjoBaTeNnbHO, BRIAIETIEHNE TOKCHIHBIX MTPOAYKTOB
ropeHus He OyJIeT ONIACHBIM JUIs YEJIOBEKA U B 9TOH paboueii 30ne. Toraa aius naprepa f,, = {151,102,160} =
102 c.

4. IlpoBepsieM, oItacHa JI BRIOpaHHAS pacyeTHAS cXeMa

s Gankona m = 2,99-107 (65)° = 8,2 kr<50 kr;

urs maprepa m = 2,99-10°+(102) = 31,7 kr<50 kr.

CrnenoBaTenbHO, CXeMa OIacHa s 00enX padOdYnX 30H.

5. OmpenensieM HEOOXOAUMOE BPEMST IBaKyaITUH JIFOICH

u3 naptepa tyg = 0,8-102 = 82 ¢ = 1,4 muH;

¢ OankoHa t, = 0,8:65 =52 ¢ = 0,9 MuH.

Hpumep 2. Ompenennte HEOOXOOMMOE BpeMs 3BaKyalldd JIOAEH W3 TOMEIIEHUS MOJATOTOBHTEIHHOTO
1iexa JbHOKOMOMHATA, UMEIOIEro pa3Mepsl 54x212x6 m. ['oprounit marepuan (1eH) B koiudectBe 1500 kr
paBHOMEpHO pa3zioxeH Ha Iutomany 230%18 M, eme 250 KT HaXOATCs Ha JIEHTE TPAHCIOpPTEpa MUPHUHON 2
M. PaGouas 30Ha mromeil pacmoiokeHa Ha OTMeTke 8 M. HauanpHble 3HAa4YEHUS TEMIIEpaTyphl U
OCBEILEHHOCTH B MoMetieHun coorBeTcTBeHHO 20 °C u 60 k.

1. OnpenenseM reOMEeTpUUECKIE XapaKTEPUCTHUKH TOMELICHUS:

H=6wm;h=18+1,7+0,50=3,5M;

V =0,8:(54 212 6) = 54950 .

2. BriOupaeM pacyeTHbIe CXEMbI pa3BUTHs ToOXapa. [lOCKOJIBKY BO3MOXKHO 3aropaHue Kak
CKJIAIMPYEMOT0, TaK U TPAHCIIOPTUPYEMOTO JIbHA, TaKUX cxeM Oyner naBe. s mepBoii U3 HUX 1o dopMmyie
(2) maxomum

A, =1,050,0213:(0,05)*=5,59-10° kr-c*; n = 3,
3HAYEHUS Y U V B3ATHI U3 PHIOKCHUS.

CoOTBETCTBEHHO, JIJIsl BTOPOH cxeMbl 1o hopmyire (3)

A,=0,0213-0,052 =2,13:10" kr-¢?; n = 2.

3. IlpoBOMM pAacCUeT t,) U tpy COTIIACHO PEKOMEHAALUAM, cojepskamumes B paszaene 2.1.3. [lpunumaem
a = 0,3. OcTanpHbIe NCXOAHBIE JaHHBIE OepeM U3 YCIOBHSA 33/1a4H, a TAK)KE U3 MPUIOKEHUS, YIUTHIBAs, YTO
TIPU TOPEHUH JbHA HanOoJiee OMACHBIMH TOKCHYHBIMHU MPOAYKTAMHU TOPEHUS SBISIOTCS OKCHA M IHOKCHI

yriiepona.
z= E e:-cp(],il - EJ =132
OmpenenseMm tq, B = 3227 kr; & .

JIOKyMEHT ckayaH C nmopTajia HOpMaTUBHBIX JOKyMeHTOB www.OpenGost.ru
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Tornma

b4
tey = —332?_5-111 1+ 70-20 =191e
55910 (273420 132

1

78 3327 54950 1n (1,05 0,3-60)]" A

ol =9 In| 1- = 363,
5,59 10 20.3327.3,37.1,32

3327 0,044
(= T |1- i =175z,
1T 550.107 k [332?- 1’83+U 2?] 132 ‘

54550

Y |
iﬂ; _ 3227 _In|1- 34950 116 10 _ [5,?7' 107 tafl- 3,84]_1]/€
¥ 23510 32700039 .1,32

(OTpI/ILIaTeJ'II)HOG YHUCJIO0 1104 3HAKOM norapncpMa 03HavYacT, YTO MOBBIIMICHUC COACPIKAHUA CO B gaHHOM
CJIyda€ HE OITaCHO U MOXXET HE IIPUHUMATLCA BO BHI/IMaHI/IC);

-1 A
oo ) 3320 [) 54590011 {577 10" nfi- 302"}
55810 3327 0,36 1,32

(mrokcua yriaeponia TakKe He MPUHUMAETCS B pacyer).
Takum obpazom ¢, = {191,363,175} =175 c.
OmnpenenseM t,,. B = 3227 xr; z = 1,32.

Tornma
%
3327 70 - 20
fry=¢— " In|1+ =429,
w2 {2,13.10-3 [ (2?3+20).1,32} ’

3327 0.044
PR N LA o] K . =374
#1213 107 (332?‘-1,83 “

+027] 132
54950 ]

¥
=1119¢;

s 3327 54950 (105 0.3 607"
w1 =52 o= n|1-
2,13 10 20-3327 3,37 132

YBenuueHue coaepkaHus B aTMocdepe OKCHIa U AUOKCHA YTIepoa B JaHHOM CIydae TaKKe HE OMAacHO
[uis genoBeka. Ciie10BaTeNbHO,

tp2 =min{429, 374, 1119} =374 c.

4. OnpenenseM m; U M, CIEAYIOMINM 00pa3oM

m; = 5,59-10” (175) = 300 kr;

m, =2,13-107 (374)* = 298 «r.

IMockonbky m, = 298 xr>M, = 250 kr, BTOpas cxema U3 pacCMOTpeHus UcKodaeTcs. Claen0BaTeNbHo, t,
=tg =175 c.

5. OmpenensieM HEOOXOAUMOE BPEMSI IBAKyaIluH JIFOACH 13 moMenieHus tys = 0,8:175 = 140 ¢ = 2,3 mMuH.

JIOKyMEHT ckayaH C nmopTajia HOpMaTUBHBIX JOKyMeHTOB www.OpenGost.ru
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Hpumep 3. Tpebyercst HAWTH HEOOXOAUMOE BpEeMsI 3BaKyalll JIOJeH U3 MeXaHO0OpadaThIBaIOLIETO 1eXa
pazmepom 104x72x16,2 M, B KOTOPOM HPOU3OIIEN aBapUUHBIN pa3iauB U 3aropaHue Macia Ha miomanu 420
M’. JIFOIM HAXOMATCS HA HYJIEBOM OTMETKe. BpeMs yCTAaHOBJIGHWS CTAMOHAPHOTO PEXHMA BHITOPAHHS
macia 900 ¢ /4/. XapakTepuCcTUKY TOPSHUS Macia;

0=41,9 MI[)K-KF'I; D =243 Hn-Mz-Kr'l; Lo>=0,282 Kr-Kr'l; Lco>=0,7 Kr-Kr'l; v =10,03 krm e

1. OnpenenseM reOMETPUUECKUE XAPAKTEPUCTUKH TOMELIECHUS:

h=1,7m; V=0,8104-72:16,2 = 97044 n’.

2. JInsg ciydas HECTaUMOHAPHOTO TOPEHHs XHUAKOCTH HAa IMOCTOSHHOW Iuomanud mo dopmyiae (1)
HaXOJ1M:

0,03
~f300

A=067- 20 =0227 8 =15

z:i.exp 1r4£ :|:|,12
16,2 16,2 '

3. OnpenensieM t, mpu o = 0,3 u £ =40 nx. B = 2136 kr;

Tornma
Ms
-
el = ﬁ-m 1+ 0 -20 = 362¢
10277 (273+20) 0,12

1 Hs
zf—{mﬁ.m[1_97044'“‘[“:'5'0'3'40)] } 35
0277 20 2136243 012

nye

QP ELECIy 0.0aa = {7710 (- 2,6)}45

o] 2136
o .
0.277 (M+ 0,2‘?]- 012

57044

. a7 Hs
joop 2136 1y 37044001 = {(7710-In - 0,016 )} A
# 0,227 2136.07.012

tp, =min{362, 135} =135 c.
4. PaccunThiBaeM HEOOXOIMMOE BPEeMs dBaKyaIliH JIFOICH U3 TIOMEIICHIS
tus = 0,8:135 =108 ¢ = 1,8 mMun.
HIPUJIO’KEHUE
Hcxoanble naHHbIE 1JIS1 IPOBEIEHUS] PACYeTOB®
Tabnuma 1
VY aenpHast MaccoBasi CKOPOCTh BBITOpaHMsI M HU3IIasl TEIUIOTa CTOpaHUs BELIECTB U MaTepHaJIOB

* [larabie Ta0u. 1-4 B3sTH U3 padot /1, 3, 4/.

BetecTsa u Matepuasi Y nenvHas MaCCOBa;I cxopzoch Huzmas tennora clropaﬂym
BbIropanust yx10°, kr-mM™-c’ Q, xJIxKr
Bensun 61,7 41870
AneToH 44,0 28890
JusTHnoBsiit a¢up 60,0 33500
Benson 73,3 38520
JuzenbHOE TOIITUBO 42,0 48870
Kepocun 48,3 43540
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BeltlecTsa u MaTepuahi Y nenbHast MaCCOBa}H CKOPOCTE Hwusmas temora cropanus
BbIropanust yx10”, kr-m™-c’ Q, xJIxKr

MasyTt 34,7 39770
Hedts 28,3 41870
OTUNOBBIN CIUPT 33,0 27200
Typbunnoe macno (TI1-22) 30,0 41870
M3onponuinoBeIif ciupT 31,3 30145
W3onenTan 10,3 45220
Tomyon 48,3 41030
Harpwuit metammueckuit 17,5 10900
Hpesecuna (6pyckun) W = 13,7 % 39,3 13800
JpeBecuna (MeOeslb B JKWIBIX U aJIMUHUCTPATUBHBIX 14,0 13800
3nanusx W = 8-10 %)

Bymara paspsixieHHas 8,0 13400
Bymara (kHHTH, )KypHAIIBI) 4,2 13400
Kuuru Ha nepeBsiHHBIX CTeJIakax 16,7 13400
Kunomnenka TpuareratHas 9,0 18800
Kap6omnuroBrie n3nenus 9,5 26900
Kayayx CKC 13,0 43890
Kayayk HaTypanbHbIi 19,0 44725
OpraHn4ecKoe CTEKIIO0 16,1 27670
TTonmuctupon 14,4 39000
Pe3una 11,2 33520
Tekcroaut 6,7 20900
Ilenononuyperan 2,8 24300
Bonokno mranensHoe 6,7 13800
Bonokno mranensHoe B kumax 40x40x40 cm 2,5 13800
TTonmmaTHnen 10,3 47140
Homunponuien 14,5 45670
X11010K B TIOKax p = 190 kr-m™ 2,4 16750
XJTOTIOK pa3pbIXJICHHBIH 21,3 15700
JleH pa3pbIXIeHHBII 21,3 15700
Xionok + kanpoH (3:1) 12,5 16200

Taonuma 2

JluneiiHas CKOPOCTh PacIpOCTpaHEHUs TNIAMEHH 110 IOBEPXHOCTH MAaTEpPHUAaJIOB

Cpenusis TuHEHHas CKOPOCTh

Martepuains pacrpocTpaHeHUs TUTAMEHH
Vx10°, mc”

Yrapbl TEKCTUIIBHOTO ITPOU3BOICTBA B PA3PBIXJIECHHOM COCTOSIHUT 10,0
Kopa 1,7
XJTOTIOK pa3pbIXJICHHBIH 42
JleH pa3pbIXIeHHBII 5,0
Xmonok + kanpoH (3:1) 2,8
JpeBecuna B mTadENISIX MPU PA3IMYHON BIAXKHOCTH, B %

8-12 6,7

16-18 3,8

18-20 2,7

20-30 2,0

6oiee 30 1,7
IloaBenieHHbIE BOPCUCTBIE TKAHU 6,7-10
TeKCTHIIbHbIC H3/IENHs B 3aKPHITOM CKJIaje IpH 3arpy3ke 100 kr-m™ 0,6
Bymara B pyJIOHaX B 3aKpbITOM CKJIajie PH pasrpyske 140 kr-m™ 0,5
CHHTETHYECKHiT KaydyK B 3aKPHITOM CKJIaze P 3arpy3Ke cBbime 290 kr-m ™ 0,7
JlepeBsiHHBIE TIOKPBITHSI 1IEXOB OOJIBIION TUIONIAAN, JAEPEBSIHHBIE CTEHBI U CTEHBI, 2,8-5,3
OTJICJIaHHBIE IPEBECHOBOJIOKHUCTHIMU TUTUTAMH
CoJIOMEHHBIE U KAMBIIIUTOBEIE U3IETHS 6,7
Txanm (xouict, Oaiika, 0513b):

10 FTOPU30HTAIIN 1,3

B BEPTUKAJIbHOM HAIPABJICHUU 30

JIOKyMEHT ckayaH C nmopTajia HOpMaTUBHBIX JOKyMeHTOB www.OpenGost.ru
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Cpenusist IMHENHHast CKOPOCTh
Martepuains pacripocTpaHeHus IIaMEHU
Vx10% mc”
B HOPMAaJIbHOM HAIIPaBJICHHH K TIOBEPXHOCTH TKAHEH MPH PACCTOSHUH MEXKIY 4.0

Humu 0,2 M

JpiMo00Opasyrommas crrocoOHOCTh BEIIECTB M MaTEPHAIOB

Taonuma 3

BeniectBa n maTepuabl

JIsiMo06pasyioras criocobrocTs D, Hi-m®
-1

KT

Trnenue I'opeHue

ByTtunoBsnii compt - 80

bensun A-76 - 256
Ortunanerar - 330
uxnorekcan - 470
Tonyon - 562
Ju3enbHOE TOIITUBO - 620
JpeBecuna 345 23

JpeBecHoe BOJOKHO (Oepe3a, OCHHA) 323 104
JCIL, I'OCT 10632-77 760 90

®anepa, 'OCT 3916-65 700 140
CocHa 759 145
Bbepesza 756 160
HpesecHoBonoknucras rmra (JIBII) 879 130
Jlunoneym I1BX, TV 21-29-76-79 200 270
Crexiorutactuk, TY 6-11-10-62-81 640 340
Tlonmuastunen, F'OCT 16337-70 1290 890
Tabax "FOouneinsii" 1 copr, pi. 13 % 240 120
IMenormact [IBX-9, CTVY 14-07-41-64 2090 1290
IMenomract I1C-1-200 2050 1000
Pesuna, TV 38-5-12-06-68 1680 850
TTonmaTnnen Beicokoro nasierus (II9BD) 1930 790
ITnenka [IBX mapku [T1O-15 640 400
ITnenka mapku [TJICO-12 820 470
TypOunHOE Macno - 243
JleH pa3phIXIeHHBII - 3,37
TxaHb BUCKO3HAS 63 63

ATnac 1ekopaTuBHbBIN 32 32

Penc 50 50

TxaHp MeOebpHas MMOJTyIIEPCTSIHASL 103 116
ITonoTHO manaTo4yHoe 57 58

VY nenpHBINA BEIXOJ (TTOTpeOIeHIE) Ta30B MTPH TOPEHUH BEIISCTB U MAaTEPHATIOB

Taonumna 4

V nenbHbIA BhIXOJ (TOTpednenne) ra3os L, kr-kr’
BewectBo mim matepuan

Lco Lcoz Loy Hycy
X0moK 0,0052 0,57 23 -
Jlen 0,0039 0,36 1,83 -
Xnomnoxk + xamnpoH (3:1) 0,012 1,045 3,55 -
TypOunnoe macio TI1-22 0,122 0,7 0,282 -
Ka6enn ABBT 0,11 - - 0,023
Kab6enmu ATIBT 0,150 - - 0,016
JpeBecuna 0,024 1,51 1,15 -
Kepocun 0,148 2,92 3,34 -
JpeBecuna, orae3anmumeHras npenapatom CAD-552 0,12 1,96 1,42 -

CIIMCOK JIUTEPATYPHI

1. Potitman M. f1. IIpoTuBOmIO)KapHOE HOPMHUPOBAHUE B CTPOUTENRCTBE. - M.: CTpoiim3aar, 1985. - 590 c.
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2. OO0I11ecor3HbIC HOPMBI TEXHOJIOTHUECKOT0 MPOoeKTUpoBaHus. OpeeicHne KaTeropuil MoMeIeHui u
3/IaHUi TTO0 B3PHIBOIIOKAPHOH 1 moxapHoi onacHoctu: OHTII 24-86/MBJI CCCP; Been. 01.01.87: B3amen
CH 463-74. - M.. 1987. - 25 c.

3. IlpoBeneHue wHCCACIOBaHMIA U pa3pabOTKa MOCOOHS IO OMNPEACICHHIO HEOOXOIUMOTO BPEMEHHU
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