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1. Bseaexue

1.1, PexoMeHAaIMH SBINIOTCS MCTOMMYSCKHM M CIIPDABOYHLIM NOCOGHEM 1ns
pa3paboTkM MPOEKTOB HAPYKHOK OTZENKH M YTEIUICHHA 3NaHHR M coopyxeHHH ¢
UpHMCHCHHMEM Hapecuol dacamuoll CHCTEMN € BEHTIWMDyeMbM BOAYIIHBIM 3330POM
“APT-Cucrema BOC-V/2005™.

1.2. B napecuoit dacamioit cucreme “APT-Cucrema BOC-V/2005™ ans napyxaiot
OTACTIA NPHMEHMOTCH KEPAMUTSCKHE B KEPAMOTPANHTHEIE [UTHTH, NO3BONMIONIHE CO3AABATE
BHIPAIHTEILHBIC aPXUTEKTYPHbIC PEIICHHA (acanos 3faHHs.

Ha puc. 1.1 —~ 1.3 npusesernt ¢ororpadgu 3xamuii, Hg KOTOPEIX WIS OTACHKH H
yTeIUteH!s puMeHensl dacammic cuereMnl  “APT-Cucrema BPC-V/2005™.

13. Paspabormixom # NocrasmmkoMm dacammol cucreMn “APT-Cucrema BOC-
V/2005” spasercs 000 “APT-TIpodum” *.

14. Ha uasecuyio dacanuyro cucremy “APT-Cucrema BPC-V2005” ssinaro
Texumaeckoe  cuperensctBo  Locctpos  Pocomm:  “APT-Cucrema BOC-V/2005”
Ne TC-07-1118- 05, saperucrpupoBaroe 30.06.2005.

1.5. PexoMeHmaumy cONECPAAT CHCHYIOIDHE [aHUBIS. HA3ZHAYeHHe W obOnacts
HPHMEHEHHA CHCTEMDI, KOHCTPYKTHBHLIC PELICHUA CHCTCMEL, COCTAB HCXOMHBIX JAHHBIX IUIf
TIPOCKTHPOBAHMS, METOAMKH PacyeTOB BCEX HEOOXOAMMBIX NapaMCTPOB CHCTEMAL, COCOGH!
fOpoussoncTsa paGoT, TpaBund SKCIUTYATAUMB CHCTCMBl M €€ TEXHMKO-I3KOHOMMYCCKHE
TIOKA3aTe .

2.  Hazuavenue # 00;12CTH NPAMEHCHBAR

2.1. Cucrema “APT-Cucrema BPC-V/2005” mnpenmassaucHa ans dacapsol
OTHENMKE U TEIUIOM3OJM HADYXHBIX CTeH B8 cootBercremd co CHull 23-02-2003,
CHull [1-3-79* (98 r.) m MI'CH 2.01-99.

2.2. Cucremy A0myckKacTCS NPUMEHATL A CTPORIIMXCK H PEKOHCTPYHPYEMBIX
sparmii 8 r. MOCKBe © HeCyuMMH KOHCTPYKIMAME HAaPYAHRIX CTCH H3 Kuprmua, GetoHa u
APYHX MATEPHRIIOB WIOTHOCTSIO Gonee 600 K/’

MakcHMANBHYIO 3TaXHOCTL 3A3HHH B COOTBETCTBMM C© TpeDOBaHMAMH NOXapHOI
6c30macHOCTA  YCTaHABMBAKT B 3ABHCHMOCTH OT CTENCHM OrHECTONKOCTH M KJACCOB
KOHCTDYXUHOHHOHA B QyHKImOHAILHOH N0XAPHOH ONACHOCTH 3/AHHA.

* . Anpec u tenedonsi IPSANPHATHSA CM. Ha CTp. 67



"»

puc. 11 >XXunoin gom komnnekca °HoBbIi ropog’
r. CaHkT-lMeTepbypr, HoBOYepKackuin mp



puc. 12 3paHune KOTenbHOW
r. CaHkT-MeTepbypr, 3aHeBCKWiA npocn



puc. 13 3paHue apxusa
r. CaHkT-MeTepbypr, 3aHeBckuii nP cn-



3. KouCTpyKTHBHOE pellieBHE CHCTEMB]

3.1. Cucrema «APT-Cucrema BOC-V/2005» ABJAACEH MHOTOCHONHON
KOHCTpYKuMeif, BKIIOUACT CRERAYIOUME INIEMEHTH METAUIMYeckHii Hecyumil Kapkac,
NpUKpEnyiCHHMH X HECYIMM  KOHCTDYKLMSM  HApyaHOH  CTeHB,  Heroprouui
MHHEpPANOBATHHH yYermMTes (YKpHTSH B cifydac Heobxoaumocti mwienxofi tuna TYVEK)
# Gacamuuii o6munoBouMLIEE CHOK M3 KEPAMMYECKMX WM KePAMOTPAHMTHEIX TUIMT,
TPUKPEILICHHBIR K NlemMenTaM (K BEPTHKAMbHLIM IMpoduisM) Hecymero kapkaca (puc 3.1).

Mexaty oOnMIIOBKOH ¥ GIOEM YICIUIMICHA YCTpauBacTCs BEHTHIMPYEMbIi
BO3NYIDHENH 3230D, ¢ TMOMOLIBIO KOTOPOTO Bjlara, HaKATUTHBAIOMANACS B YTCIUTHTENE, MOMXKET
sddextusro ynanatsca. Bo3MOXKEH BapHAHT MPUMEHEHHA ITOH CHeTeMbl 6€3 yrennmrens B
KasecTse dacaguoll OTAEIKH 3AAHMNA.

3.2. Hecyumif Kapkac BLIIOJHAIOT H3  METAMYCCKHX J/ICMEHTOB, KOTOpbIE
BKIOTA0T BEPTHKAILHLIE MPOGH M KpoHuTeitHn (puc. 3.2-3.7).

3.2.1. TpuMmensiorcs BeprHxamsusie npodunu T-, - u E-ofpasHoro cewenma.
Jmma npodnutedt onpenensieTcs BLICOTON 3Taka, HO OHA HE NOJDKHA NIPEBBIIATE 3,3 M.

3.2.2. B cucreMe HCHONB3YIOT BEPTHKALHBIC FPOQHIN H3 aMOMHHHEBOTO CIL1aBa
AL31T1 ¢ nokperruem JIKM win 6€3 Hero TOMIHHOM 2 MM

3.2.3. KpoHITERHBI — 3NEMEHTHI, COSHMHAIOUIME C TIOMOUILI0 Mobernelt 1 aHKepHLIX
60:1T0B Hecymuii KapKac ¢ OCHOBAHHEM.

KpoHmmeliHei BOCTPMEWMAKIOT BEPTUKAILHBIC HATPY3KH OT COOCTBEHHOTO Beca
3/ICMEHTOR CHCTEMEL M TOPU3OHTAABHBIE HAIPYIKM OT BETPOBOIrO JaBJICHHA (Haropa, 0Tcoca).

Jins BOCHpPHATHA YKA3aHHBIX Harpy30K CIYKaT:

a — xponmnreitn Hecyumit (KPH) spicotoit 150 mm, ammmo# ot 65 no 390 mm,
HasHa9aeMOH B 3aBHCHMOCTH OT TPOCKTHRIX YCAOBHE;

6 ~ xposutrreiina panosoii (KP) yraosoit (KY) u cnemmansusii (KC).

Kponwrefin #MeeT AB2 TMNA OTBEPCTHHR KPYINIBIC ANA KECTKOrO 3aKPCINCHHS
BEPTHKaNBHLIX Mpoduieii W oBannHbie, O0CCIICIUBAIOMKE BO3MOKHOCTS NEPEMEIICHHA B
BEPTHKANLHOM HAIIPABICHHH

3.2.4. KperieHne KpPOHIITEHHOB K CTCHE OCYIUECTBIAIOT C THOMOLIMO aHKEPHBIX
miobeneif uepes TepMopasphiBHbie naponuToBsic NpoxnankH (T1). OtsepcTus s kpenesnus
TIPEAYCMOTpPEHS! 0BaILHO# Gopms! (puc.3.8)

IIpu 60BIIAX OTJIOHEHHAX OT BEPTMKAE AONOJHHTE/HHO HCHOJb3YIOT A0GOpHbIE

nnactunsl (116 u JIT).

3.2.5. KpommuTteHHB! H3roTaBIMBAIOT U3 JMCTOBHIX aMIOMHKHEBBIX CTLTaBos AMr2M
wn AMr2H2 ¢ noxpsrruem JIKM nnm 6e3 sero. Tommuna xpouinrefHoB 4 M.

3.2.6. BepruxamsHbie RPOQUUTH KPENAT K KPOHIITEHHAM BLITSDXKHRIMH 3aKIETIKAMH —
NO JABE WIH TPH 3aKJICNKH Ha OZMH Kpoumrreiin. Bo3sMOXHO Kperuiense BepTHKANBHBIX
npodwsteii K KpoHwTeiiHaM ¢ oMouIbIo 6oTOB.

3.2.7. KOHTaKT CTA/IbHBIX ACTANCH ¢ aMOMHHHMEBLIMH CNEAYET MCKITIOYUTH 32 CHET
NPOKJIAJKH MEXKTY HHMH NOJMMEPHbIX IDARG HITH OKPACKH CTAMBHBIX HeTanecik



33. B dacannolt cHCTEMe NPHMEHAIOT HETODIOWMH MHHEPAIOBATHLI rUTMTHBIHA
yTEnnHTENb pasHo#t ieTHocTH, B ToM aucie ROCKWOOL, PAROC, ISOVER, URSA u ap.
TonmMHa CROA YTEILIMTENA ONPEJCARETCA TCILIOTEXHMYCCKHM DacieToM, MCTORMKA
KOTOpOrQ NPOU3IBOAHTCS B paajesie 7 HACTOALMAX PEKOMEHIALmMH.

3.4, BenuanHa BO3XYIUHOTO 3330pa TAKKE ONPEACNACTCH PACUETOM, €10 BEJIHIHHE
HE O/DKHA DpepbiaTh 100 Mm.

3.5. B cnyvac mpuMEHCHHS TUIMT VTEMIMTENRA 6€3 creuuamsHo 3sUHMmICHHON
BHCLIHEH NOBEPXHOCTH HMX 3aKPBLIBAIOT RIATOBETPO3ALXMTHON NaponpoHMiiacMol nueHxoi
tuna “TYVEK”

3.6. B cucreme “APT-Cucrema BOC-V/2005” B kauecTse 31EMERTOB 00IHIIOBKA
TIPHMEHAIOT KEPAMHYCCKUE M KEPAMOUPAHHTHBIC IIMTHL: B TOM YMCHE TUIMThi KepaMHIeCKue
AGROB BUCUTAL KerAion, santyckaemsie ¢upmoit DEUTSCHE STEINZEUG Cremer
& Brener AG” (3aBoa 8 r. Schwarzenfeld, I'epmanus), 4TSI B3 KepaMHIECKOro IPaHMTA
MIRAGE, semyckaembie gupmoli “MIRAGE Granito Ceramico S p.A” (Wtamus). Pasmepst
T 400x600; 600x600 % 900x600 MM # Tonmuny 8,10 # 12 Mum;

Jinst  KkperseHHs — O6AMHOBOYHBIX  IUIMT  HCUOJB3YIOT KAMMEpsl M3
KOPPO3HOHHOCTOMKOH CTaJH, yCTaHABIMBAEMbIC HA BEPTAKANBHLIX 3/ICMEHTaX KapKaca.

3.7. KoHTaKT CTansHBIX ferancil ¢ AMOMHHMCBHIMH CICAYET MCKIIOUMTL 33 CUET
MPOKIIAZKA MEXIY HHMHM NONMMEPHBIX mali MM NOCANKM CTAMbHLIX JETANCH Ha CBEXYI0
Kpacky.

3.8. Koucrpyxtususie pemeHna dacansoit APT-cHCTeMbl MOACHMOTCS PUCYHKAMH
31-317

3.9. Hspenns B MaTepuans! paspelucHHBIE Nist NpumeHenus B APT-cucreme u
Tpe6OBaHMS, KOTOPHIM OHH NOSDKHEI OTBEYATH, NPUBOAATCS 3 «TeXHMUECKOH OLICHKE» -
npunoxenaM K TexuuyeckuM caunerenbersaM [ocerpost PO (n. 1.4.).



7. Tapemsgarsii mobennb A% KPCIICHAS YTCILTATeNA
8. Bepruxansusiii npoduims

9. 3axsielIxa OHOCTOPOBHSS AMOMHHEHEBAN

10. Knsmmep paposoit
11. Imara o6mEmOBOTHAN

Puc. 3.1. KorctpykTeBHOE pemenre dacanuol cacresms
"APT- cucrema BOC-V/2005"
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* - PAIMED YTOTHLCICK KO BPOCKTY

Pre. 3.3. oGopuuic macTaaR
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1. OcrOBaHHE

2. MAHEpaNORaTHEG yTCIIMTENS
3. TlapoRuTOBag NpOXNATKA

4. AsxeprErii mobem,

5. Kpormrreiz Recyumpatt

9. 3aknenKa OfHOCTOPORHIN AFOMUHHCBAL
10. Imara o6 mMIOBOYHAT

Pac. 3.8. Kouctpyxuns $acaguoil cacTeMut
a. BEPTHEAILELI pa3pes
6. rOpH30ETANRHELA pa3pes
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6. Bepraxamnomit 218

7. Ksvmep xpaﬁzgi?oq’

8. Jaknenxa OAHOCTOPOHHAR AMOMRAHSAAK
9. Nmara ofnEOBOIHAS

Prc. 3.9. Bepraxamsnuii paspes redopaanmonsoro 6a0xa (repuomnmsa)
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4, ArkepHEiit moSenn
5. KpoHnrre#fn yraosoit

6. TapeneaaTniit WOGEIs M KPEICHES YTCIUIRTCIR

9. 3axncnKa OXHOCTOPOHAAS ATIOMHHHCRAS
10. ImaTa oGrmuoBOTEAL
11. Knsnpamep yropoii

Purc. 3.10. F'opmoRTansazit paspe3 CHCTEME! N0 BHCWIBCMY YT
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1. Ocuosarre

2. MURCPanOBATHLI YTCILTHTEH
3. IMaposmETOBas DPOKIANKA

4, AnxepHRIE mobens

5. Kposmreiin Becymuit
6. Tapenbaarei moGess At KPEIICHAS YTSIIHTEIN
7. Bh npodHIs
8. Knammep panosoit
9. 3axnenka OHECCTOPORHAS AMOMHHACEAL
10. ILmura oGmaIOBOTHAS

Puc. 3.12. ToprouTansasi pa3pes CUCTEMA 10 BHYTPCHHEMY YTy
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10. Boxosoit oTx0c
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Prc. 3.13. Bepruxamsmuif paspes CHCTEME 10 OKOBHOMY IPOCMY
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1. OcroBasne 8. Coan
2. MemcpanosaTRR yTCIMTENS 9. Boxopas oxOHHAS Kaccera
3. MispoRuTORaN HPOXNATEA 10. 3axnenmxa OXHOCTOPOHEAS AMOMTHACHAS
4, Asxepunii moGerms 11. Iaponposunacnas BOACHIONIIMOHHAS BEHTa
5. Kponnrreiin 12. Henoyrenmurens "Maxpodnexc”
6. TapersaaTrid wobens 13. Haporsonsmmonnad JCHTA
AIX KPEIUICHUN YTCINRTCAS 14. OxonaEik Smox
7.Bepruxamauii npodum 15. Kposmrreiin s Kpennesns OXOHHOM X8CCeTR

Pac. 3.14. TopasorTansenit paspes CHCTEMI IO OKOHEOMY IPOCMY
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7. Bepruxampaalt upodBIs
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10. Iloura oSmHuoBOTHAR

Pyc. 3.15. BepraramsHeti paspes NpAMBLIKAHAS CHRCTCME K oS0



N
*

\<

LAY

8. Knaumep xpatinmit
9. 32xueKa OAHOCTOPORELS AMOMAREEBAT
10. IIneTa oGIATIOBOTHAR
11. Toxperrae
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Prc. 3.16. Bepraxamauif pa3pes IpEMEIKaHEL CECTEME K NapaneTy
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2. MunepanoBaTLH yICIIATETH
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5. Kponmretin
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Al XpCILICHHS YTCILIHTCHSA
7. Bepruransusii upodems rey it
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16. Kponns
17. Ilnrra ofmmionounas
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Prc. 3.17. Bepruxansnnii paspes HPEMIKRHHMS CHCTCME K KAPHESY
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4. Hcxoaubie AsHEBIE AJIS NPOCKTHPOBRHEHE CHCTEMbE

4.1, [IpoexmHo-CMETHAN ROKYMCHTALMA HA CHCTEMY [N KOHKDPETHOro odnexTa
paspabaThiBacTCA HA OCHOBEC 3AJldHHA Ha NPOSKTMPOBAHHE, NOATOTAB/IHBAEMOrO B
COOTBETCTBHH C CYHICCTBYIOMMM B I MOCKBE IODSIKOM M YTBEPKAAEMOrO 3aKATIHKOM.
3agaHke Ha npoexTHposaHue OOA3ATENBHO JHOIKHO comepkars  TpeGosamme o
COOTBETCTBAM CHeteMul CHull 23-02-2003 w MI'CH 2.01-99.

4.2, 3azaHHe HA ITPOCKTHPOBAHHME NOIDKHO BKIIOYATSH!

- apXHTEKTYpPHbIC 4cpTexH (acanos 3haHWS, B T.U. CBEACHHS o dakType M uBere
OONHUOBOYHBIX MATEPHAIIOB, YEPTEXH APXWTEKTYPHBIX NeTanch (Kapuusos, 0OGpamscHHS
NpoeMoB H T.M.) H ApPyrHe HeoGXOMMMBbIE NAHHBIE, ECIM ITO HE BXOZMT B COCTas paboT 1o
KOHKPCTHOMY 3a/1aHHIO;

- CTPOHMTENLHBLIE YCPTEKH HAPYKHBIX CTCH OT (YHAAMEHTOB N0 IapaneTos,
BKRIOYAA Y3Tl, MONCHRIOUIHE PEUICHHE H PasMepbl KOHCTPYKLMIA,

- [aHEme 0T paspafoTUMXoB  KOHCTpYKuMil $yHA2MEHTOB ©  BEIWYMHE
JONYCTHMOH  JONOJNHMTENBHON  Harpy3kH Ha CTEHSl 30aHMA WIH 3aKIOYCHHE
KOMITCTEHTHOH OPraHH3aiMy ¢ Hecyinel crocobHOCTH QYHARMEHTOB 3AaHHA,

- FA2H Y9acTKa, TAC PacHONOKEHO 3/IaHHE.

Jing pexoBCTpyUpyeMbiX 37aHMi 3ajaHME HA NPOCKTUPOBAHME AOMONHWIEABHO
RO/OKHO COICPXKATH QKT OOCHCHOBAMMSA HAPYKHLIX CTEH 3MaHMA, A€ YKAILBacrcs
COCTOSHHE II0BEPXHOCTH (hacanoB, pesynpTaTl HCHbITaHMl NpUEATHIX Iobenedi Ha
BHIOCPrHBAHUE M3 CTCHBI M FeONE3HICCKYI0 ChCMKY MOBEpXHOCTeH (acafoB ¢ AaHHBIMH
O BefMMYHMHE OTKJIOHCHHI MX OTACHLHBIX YHaCTKOR OT BEPTMKANBHOH IUIOCKOCTH.

43. B cocras 3ana8As Ha NPOCKTUPOBAHKE NO/DKHA GolTh BKmOUeHa TexHHIeckas
oneHka I'occrpos Poccan PLIC TB-1118-05 (npunoxerue k Texunueckomy CBHACTERBCTBY)

Ha JaHHY10 GacanHylo CHCTEMY.

5. OnpepencuHe OCHOBHBLIX RAPAMETPOB CHCTEMBI

5.1. OcHOBHBIMHM NApaMETPaMH CHCTEMBI ABJAIOTCH:

- CXeMa pa3MmeurcHus Ha ¢acaje 3AHUs KPOHINTEHHOB K BEpPTHKansHbiX npoduneit
€O BCeMM HEOOXOMMBIMH Pa3MEPaMH, B TOM YHCIIE PACCTOSHHE OT OCHOBAHHUSA IO IKPaHA,

- Mapka aobeneil g KpenieHHs KPOHINTEHHOB HCCYIIET0 Kapkaca K OCHOBaHMIO,

- XapakTepuCTHKa [PWHATEIX [UIMT YTEIUWTENR. Mapka, pasMeps, IUIOTHOCTD,
TEMNONPOBOMHOCTS, HATMYHE HIH OTCYTCTBHE 3AIMMTHOM IICHKH,

- BEJIMIHHA BO3RYLIHOTO 3a30pa;

- Mapka mxo0e1eli U4 KpenieHHS IUIMT YTCILUIMTENS K OCHOBaHHIO;

- TR ¥ pa3Mep OOJIMIOBOYHBIX M2TEPHANOB M CTIOCO0 HX KPEIUIEHHA K BeCymemy
Kapkacy;

5.2. Cxema pasMmcmenus Ha (acane 37aH4S JJEMEHTOB HECYIIEr0 KapKaca
paspabarbiBaeTCs, HCXOAR H3 CIACAYIOWMX YCIOBHIA:

- Pa3MEpOB MO IKPUHE OOIHIOBOTHBIX (UIHT, BEPTHKANBHL WIOB MEXAY KOTOPhIMH
JIOJDKEH PACIONaraThCA B LEHTPE BEPTUKANBLHOTO PO,
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- FeOMETPHE hacana 3NaHmns, PaCHONOKEHHA NMPOEMOB, 6ANKOHOB, KAPHK3IOB H APYIHX
JamAaomMX (BHCTYNRIOWKX) OT MIOCKOCTH (acala DBIEMCHIOB JUIA  COKPALNCHHS
KONHYECTBE O0THIOBOMHAIX [UIHT C HECTRHAAPTHAIMM Pa3MEPaMH,

- Pe3YNLTATOB TPOYHOCTHRIX PACUETOB CHCTEMBI, HE OCHOBAHHH KOTOPHIX YTOMHSETCH
LI YCTRROBKH KPOHIUTCHHOB [0 TOPH3OHTATH H BEPTHKAIM,

- PACCTOMHMR OT OCHOBAHMS JO OJKPAHA, TNDHHATOrO HA OCHOBAHHH TCIUIO-
TEXHMYCCKHX PAacHeTOB, IPH ITOM CRCAYET YIMTHIBATL BEIIMHY DaKTHIECKHX OTNOHEHMH
dacana 0T NPOSKTHOrO NONOKSHAN,

5.3. Mapxy moGencHi AnA KpeIUTCHHR KPOHINTEHHGB H YTEIUIRTENA BbiOUpaloT ¢
V4ETOM pe3yJILTATOR [IPOYHOCTHBIX PACIETOB CHCTEMB!, MaTepyaiia OCHOBRHMA, NACTIOPTHRIX
JNaHHBIX TPHRATHIX Bro0encit 1 Pe3ynLTaTOB MX HCHBITRHRH HA BMICPrHBAHHE M3 CTCHHML,

5.4. Bubop nanT yTEILHTENN BRINOJNHAETCS HB OCHOBRHUM TEIUIOTEXHHIECKHX
pacuetoB (CM. pasfien «TEIIOTeXHHYECKHE pacueTsd). TaMm ke NPUBOIMUTCSH METONHKA
OMpeie/IcH A BENWHHHE! BOSOYLIHOIO 3a30pa.

5.5. Tum u paimep OO/MUOBOYHBIX TUIMT, MX UBET H (AKTYDY MNOBEPXHOCTH
ONpPEACRRETY TNABHGIA APXHTEKTOP NPOCKTR,  CCHAH 3ITH CBCACHHR HE NDHBCACHM B
382aHUM H2 MPOCKTHPOBAHME CHCTEMBL.
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6. IIpouHOCTHbIC pPACYETHI

6.1. Meroanyeckue NpeaANOCHIIKA

TIpousoCTHEIE pacdeTs! BKMIQHYAIOT NPOBEPKY NPOYHOCTH H  AedopMarai
MeTawHueckux npodunell, aHkepHsx GoiTOB M CTepkHEHR, HECYINHX Harpy3kH OT HX
cofcTBeHHON MacCH, MacCH O0/MIOBOYMEIX ILNMT, YTCNANTENS W OT JABNCHUA BeTpS,
CTHKOBBIX COSAMNEeHMt rpoduneit mexury coboM, Hx KperUleHHi K OCHOBHLIM HECYIHM

KOHOTPYKIAAM 35aHMs.

Harpyam 0T CODCTBEHHOH MacChl OONHIOBOYHBIX IUMT M YTCIUIHTE/A
NPYHHMAIOTCH N0 TEXHHYECKHM YCJIOBMAM WIH NACTOPTHBIM AAHHEIM NpPeANPRATHI-
usroTopuTeNeH. Bpemennbie Harpysku ot serpa npaamMmaiotcs no CHull 141, B nawom
cnyqac  anm [ Berpooro  paifona r. Mockset. Kpome TOro, yumMThBaioTCH
JOTIONHMTEAbHLIE  KOI(QQHUIMEHTs! K BETPOBLIM  HAarpyskaM B COOTBETCTBMM C
nucemoM IIHHWHCKa Ne 1-945 ot 14.11.2001 r. (cm. Tpunoxemwe). Harpysky ot
cobcTBeHHOM Maccht npoduieli B CTydasx, KOrJa OHZ OTHOCHTENBHO Malla, MOXHO HE
YIHTBIBATD.

Yewma: u3rabalompe MOMEHTBI, NONEPEYHBE H NPONONBLHBIE CHIBL, UPorubsl
OIPEAENMOTCH ¢ HCMONBIOBAHHEM OCHOBHBIX MOJIOKEHWI CONPOTUHRICHHA M3TEPHANIOB M
cTponTeibHOU Mexanuky. KodddmimenTs HARSKHOCTH NO HACPY3KAM Yy, 3 TAIOKE CHAMHBIA
K03 PULIHEHT HAIEKHOCTH 110 OTBETCTBEHHOCTH Y, = 0,95 nprmmmatorca no CHull |4].

Hpu nposepke MPOYHOCTH U AcdopMaiHil INEMEHTOB H CTHIKOBRIX COCIHHCHHI
$opmymst CHul1 {31 TpaHCHOPMUPYIOTCH 110 POPME K YCIOBUSM IPHMEPOB.

DU3UKO-MEXAHMIECKAC XAPAKTEPHCTHKH MaTepHaioB poduncii, #X COcHHHEHHMHA
H KPENeXHBIX JEMEHTOB celyeT Npurwumars o CHull | 5 1, 16 |.

Tonpobro Merommka pacueTa NPOHUROCTPHPOBAHA B NIPMBOIMMMOM HIDKE
npumepe (1. 6.4). B npumepe HCXOAHBIE NMApaMETPEI JaHK A1 KOHKPETHBIX MaTcpHasioB
u KoHcrpykapii (n. 6.2). B 10 e Bpems npuBEAcHHAN METONMKE, A€ BCE PACYCTHRIC
$opMyiibi 4RIOTCH KaK B OYKBCHHOM, 14K W B UHCIUBOM BBIPAKEHWIX CO CCHUIKUMM HA
HOPMATHBHLIE HCTOYHMKH, MOXKCT OWITh MCIONLIOBAHE M ANR APYIUX BAPHAMTOB H
coucTaHuli MATEPHANOB H KOHCTPYKTHBHBIX PCIICHHIA,

B npuMepe NpMHATH! ychosHue 0003HayeHHs: M, - MOMEHT OT BEPTHKANLHOK
Harpy3kH; M - 10 xe, 0T ropusonTanbHOR; Kenp, — Tabmusmie Kodddumments! o 251,
Hrgekcsi "e" (edge) u "c" (centre) - COOTBETCTBEHHO MUIS YIAOBbIX H CPEIHNX 30H (acaza.

6.2. XapaKTepHCTHKH MATEPHRAOB

Pacyerupie  CONpOTHBACHMS  HeCywmX  npodmiell, HITOTORJCHHBIX M3
amomuaMeBsiX cruasos AZI31T1, coraacso Is] (MIla): Ha pacTDKEHHE, CHKATHE
B mrub6 R, =120; #a capur R, = 75; na cmsmue Ry, = 190, Monyns ynpyroct E =
70000.
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Pacuerumie CONPOTHBICHMA KPOHIITEHHOB HITOTORICHHBIX H3 BNIOMHHHEBMX
crmasos AMr2M, cornacso Isl (MIls): Ha pacTokesue, ckatve w #arub R, =70;
Ha capur R, = 40; conporusnenne cMaTHIO Ry = 110 ; mogyms ynipyrocta E = 70000.

Kosddument yenosuit paborst vy, = 1.

Pacuemdslie  CONPOTHBCHHS  AMIOMMHWCENX 3aKACNOK IO isi (MIla). na
pactxenne Ry = 125; wa cpe3 R,, = 90. Koaddmment ycnosuli paborel Ha cpes n
cMATHE ¥, = 0,8,

PacueTHne CONPOTHBNCHHA CTATRHRX Goros no |6} (MTIla): Ha pacToxeHHe Ry
= 170; Hacpe3 Ry = 150. Koadduunent yenoeuit paborst Ha cpe3 # cmstrue Y, = 0,8,

Tipenen npouHocTH npH H3rHbe KEPAMOTPAHUTHBIX TIAT R, = 35 MIla.

YTeumrens - MHHePaJOBATHbIC IUIHTH IIOTHOCTHIC Yy, = 80 K. MpoasocTs Ha
cxate yrerwmrens npe 10% nedopmaimn Ry, = 0,02 MiTa.

6.3. PacuerHbIC CXeMBl

Haupasnenus KOOPAMHATHBIX OCeil TPHHATH:
ock X - ropu3OHTaNbHAR B IIOCKOCTH CTEHSI;
och Y - UOpU3OHTANBHAA [T0 HOPMAIH K CYCHE,
0Cb Z - BEPTHKAJIBHAA B ILTOCKOCTH CTCHBL.

Pacuersan cxema oONMIIOBOYHOM IUMTHI — IIAPHMDHO ONEpTas TIO YrJAM Ha
BEPTUKATHHBIE HANMPABIMOLIME TUtacTHa (puc. 6.1).

PacdetHas cxeMa BCPTWKANBHBIX HANPABAMIONEX NMpoduuiel ~ MHOronmpoNxeTHas
Hepa3pesHas Hanka, ACCTKO JAMCMIICHHAA Ha BEPXHCEH ONope H ROABUKHO 3alNCMACHHAA
HAa CpeAHHX M HHXHeH Onopax-KpoHTEHHAX ¢ KOHCOMaMH y koHuos (puc. 6.2). K
HANPABIAIONTAM JIPHICIANBIBACTCA BEPTHKANBHAS HArPYIKa OT BECa OOIMIDBOYHMIX JUTHT ©
IKCHCHTPHCUTETOM OTHOCHTENILHO UEHTPA THKSCTH €; H TOPMIONTATBHAA BCTPOBAA
Harpysxa.

PacueTHan cxeMa KPOHIITECHHOB — KOHCOMS € BBIRETOM [ (pac 6.3), aukTyeMbiM
TOMTMHEON CHON YTEINHTEN B BO3IYWHOro 3a3opa. Ha xposinreiis! uepe3 BEpTHKANLHbIE
HANPaBAAIOLIHE NEPEAIIOTCH BEPTUKANBHEIC ¥ TOPHIOHTANBHBIC HATDY3KH,

PacdeTHas cxeMa KPEIUICHHS KPOHMITEHHOB K crese (puc. 6.3) puHRTa C YYeTOM
BOCODHATHS KaK H3THOAOmMMErc MOMEHTR OT BCPTHKAILHOH HArpyskd, Tak H
TOPH3OHTaNLHON BETPOBOH HArPY3IKH

Pacuernas cxema pacriopHBIX CTEpXHEH Ui KPenyIeHUs: YTEIUTHTEI - KOHCOMh ©
BBUIETOM lyr = &

CoenutieHHe BEPTHKABHAIX HANMPABAOMHEX IPOPHUICH ¢ KPOHITTEHHAMM, KPEILNCHHUE
KPOHIDTEHHOB K CTEHE PACCIMTLIBANTCA Ha ACHCTBHE YCHWMIE Cpela, PACTIOKCHHS, Hiruba H

BHIPLIRA OT COBMECTHOrO JCHCTBUA BEPTHRANLHOI ¥ BETPOBOI Harpy3oK.
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Puc. 6.1. Pacuernan cxema oGnEnoBOuEON YLmETH

a - palMepHl M ONHEPAHUC IUMTEL,
6 - pscHCTHAK CXCMA Hi RETPOBYIO HRIPYIKY.
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6.4. Ilpumep pacuera
6.4.1. ¥Hicxoamnie AaHHbBIC

B 1aHHOM TPHMEPE NPMHST BAPHANT C ODNMLOBOYHMME IUTHTAMB M3
KepamorpasuTa TomuHHOH 5 = 10 MM, ¥ = 2500 xr/ac’.

TommHa CTEHOK BEPTUKANBHEIX HAPABIAONMX § = 2 MM, KpoHInTeHiROB - 4 MM,

lars xpomrreliHOB ¥, COOTBEICTBEHHO, HANPaBILIOUMX No ocH X» Je =
0,6 M; o OCH «Z», YTO COOTBCICTBYET IMPONCTAM HAHpasnMoOmMX, I, = 10 M;
HANPABAKIOME Y KOHIIOB HMEIOT Konconu /, « = 0,15 M.

Kpetuiesne o6MMUOBOTHBIX THUT K HANPABIMIOLIMM ITPOMIBOAMTCA C NOMOIEIO
CTANBHBIX KIAMMEPOB, KPEIUICHHE KISMMEPOB K HANDABJLIOUIMM —~ AMOMUHMEBHIME
aenkaMu & 2.2 MM, KpeIDICHME HAINPABAAIOMMX X KPOHIOTEHHAM — CTabHBIME
saxsienkamy & 4,8 MM; KpeTuicHHE KPORIITCHHA K CTCHE ~ OAHUM CTaNbHuIM Gonrom & 8
MM ¢ mobenem.

Yiewmrens - MUHCDANMOBATHLIC MIHTHL ~ 110 1. 6.2, Kpenutcd K CTCHE
HE3ABHCHMO 0T OONMLIOBKH, CTANGHLIMH PACTIOPHBIMH CTEPKHAMU & 5 MM C OLASTIKAMA
280 mm. Tomumma yrermarens Oy, = 150 mm.

6.4.2. Harpyskn

Beprukamsame Harpysiu (I1a): oT Beca 00MHAIOBOYHEIX IUTHT,
HOpMaTHBRax (" = 2500 0,01 . 10" =250;

pacuerHas q,=7v;- G = 1,2+ 250 =300,

Harpy3ko# ot cobcTeennoro seca npoduneit npeHeGperaercs.

TopH3oHTaAbHbIC  BCTPOBBIC HAIPY3KH OPHHATHL Uin BBICOTSI H = 80 M;
HOPM2TMBHOE 3Ha49eHWC BCTPOBOrO HasmeHud s [ wtpoBoro paifoma W, = (.23
i1z, koadpduument "K" mna 3maumii Beicoroii 80 M, Tun mectHocTu "B, no tabin. 6 i 4i
K = 1,45; asponunamudecknii  ko3pOULMEHT DpPHMMMAaeTCs IS  YUIIOBBIX  30H
dacana npu oTpHUATENbHOM AaBacHHH Betpa C. = |-2l; ma CPSHHBX 30H TIpH
nonoxTensHoM mamieRyH setpa C. = 0,8, xoadduipenTs), yuuTmBAIOIHE
TYILCAMOHHYI0  COCTABIAIOUIYH0  RETPOBOH HAIPY3XW: JUIS YTTHOBBIX 30H 7p = 1,3;
VIS CpesHMX 308, BHIHCHEHHbIE No popmyae (8) j4] Yo = 1.5; koddduument v, =
1,2 ysemmenda cpeanch BeXGaHbL BETPOBOTO IABNCHHA IPH pacdere Y3108 KPSIICHUS
{(Yp H ¥m — 10 pekoMenpatnm [THHUCK, kax nononsenue x CHull {41 ).

TopusorTanbHbie Beypopsic Harpyskn (I1a):

B YTJIOBBIX 30HAX:
HopmarheHas q," =W, - K - C - v,=230- 1,45-2- 1,3 = 867,
pacyeTHas  q, = 1,4 - 867 =1214;

B cpelHMX 30Hax: Q" =230-1,45-0.8-1,5=400; gy = 1,4 - 400 = 560.
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6.4.3, Pacuer ofauuopounoil mmTLl
Teomempuueckue xapaKmepucmuxu
Jins rwmTes muspusoit b, = 0,6 w; 8= 10 mm: W = 10000 Mm’; J = 50000 mM*, 1, =0,6 m.
Tlposepra npounocmu

Bepruxameunie W FODH3OHTAanBHbIC HATDY3KM Ha  ODNMUOBOUNBIC  FLNMTHI
COOTBETCTBYIOT YKA3AHHLIM B 1. 6.4 2. Tax xak npoBepKa NPOYHOCTH ILIHT B HX ILTOCKOCTH
He TpeByeTcs, TO HCMOJB3YIOTCA JIHIIG TOPH3OHTANIBHEIC BETPOBbIC HATPY3KH.

Jlns utapHMpHo onepro# 6anoYHON WIMTH NO H3BECTHOH GOpMYIEe JUIA YTIOBBLIX 30H
M, = gy b, L2 /Keng = 1214 - 0,6 - 0,6%/8 = 54,6 Hu.

Ycnosse npouwdocT Ham3rmd M- 1,=54,6:-0,95=519HuM<-R,- W=
=1-35- 10000 - 10™= 350 Hwm; npousocts Ha n3rnb obecneynsaeTca

6.4.4. Pacuer Beprukanbuoli HanpaBawwOmedi

T'eomempuveckie xapaxmepucmuxu

Jin% ONHOTO TIONEPEUHOro cedeHms & =2 MM, A =256 Mm%, J, = 55986 ',
W, = 1414 mm’, S, = 2656 MM™; t= 25 = 2 MM,
TO € OCHAbNCHHOTO OTBEPCTHAMH /IR CAMOPE30B
A, =246 M i = 51299 mM*; Wy, = 1270 MM>; Sy =2351 M. 1, = 2 MM

Onpedenenue ycunuii

BepruxanbHas pacucTHas HArpyska OT Beca TIMT Ha 1 M Hanpasjvuoueli,
OPHKIAIBIBREMAA C IKCLEHTPHCHTETOM OTHOCHTENBHO IIEHTPA TAHKECTH Npoduns e,=17 mm
P:= G - ,=300-0,6 =180 H/m.

Harpy3koii oT cobcTBenHOro Beca nanpasnsioweii npenebperacres

T opH30OHTaNBHEIE HArpy3KM OT BETPOBOTO AaBlieHMA Ha 1M npoduuma (H/m)
B YIJIOBHIX 30HaX  HOPMATHBHAA Py = Gye - = 867 - 0,6 = 520,
pacdeTHam Py =Gy - k= 1214 - 0,6 =728,
B CPCAHMX 30HaX HOPMATHBHAS Py =400 - 0,6 =240,
pacueTHas  py.= 560 0,6 =336

Jins nanbHEAIMX PAcueToB NPHHHMAIOTCH N'OPH3OHTANBHLIC BETPOBbLIC HArPY3KH TOMBKO B
YTNOBBIX 30HaX dacana Humekcel «e» # «c» Danee OMyCKalOTCs

Hsrubarourmie MOMCHTHE B PaCUCTHOM CeYcHAH Ha onope (H M)
- OT BePTHKATLHON pacieTHOH HArpy3kut M, = ke .- L - ¢,= 0,5 - 180 - 1,0 -0,017 = 1,53;
- OT TOPH3OHTANLAOR BETPOBOH HAIPY3KH

HopMaTHBHOl M. = ko - 1y - 17 = 0,106 .520 - 1,07 =55,

pacaeTHof M =kep - py - 17 =0,106 - 728 - 1,0° = 76.
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Tipononsuoe yename N, = p, « (3, +/) = 180 -(3-1+0,15) = 567 H.
Maxcumanmsias nonepednax cuna Qu=p, - /2+ M - p, - I’ 12}/ L=
=728-10/2+(76-728-0,15*12)/ 1=431 H.
Ilposepxa npounocmu na pacmaxcenue c useubom

Tlo ¢opmyne (29) I5] ans cevemnsi nan CPeJHHMH OTIOPAMH
N, M+ M,

( + ) Yo £ R - ¥ g yrnoesix 30H
A, Wn
567 (1,53 +76)- 10°

( + )+ 0,95 =60,2 MIa<120-1=120 MlTa,
246 1270

NIPOYHOCTE Ha pacTsxeiue ¢ marnGom obecneumupactcs.
B cpennMX 30HaX NPOTHOCTs obecnewnBactca ¢ GOBbINHM 32naCOM.

Ilposepxa npounocmu na cosuz

Qy' an
Tlo dopmyne (21) Is | Ty = —————7a < Ry¥c; 1151 yTJIOBBIX 30H
-rxn‘ ‘x
431 . 2351
Yy ————————— - 095=94Mla<75-1=75Mila,
512992

IPOYHOCTE Ba CABUT ODecneumBsaeTCs.

IIpoeepxa npoYROCHI Kpennenis Hanpasiroied
K Kponuumedny

Kpetiensie npoussonutcs  aBymsi (ng=12) cranesibiMM - 3akienkams d = 4,8
MM; pacdeTHOH I1UIowmanblo ceyeHua 1 zakermad = 181 mM?, ¢ PacYCTHRIMH
COUPOTUBACHHAMH 1o 11 6.2.

VYemnns, AeCTBYIOUME Ha COSIUHEHME:;
OT BCPTHKATGHOH pacueTHoif Harpy3ku Q.2 = N, = 567 H;
OT rOpH3IOHTATLHOM PACUETHOMH HArpY3KH Ny 2= V" Gy k- ;= 1,2 1214 - 0,6 - 1,0=874 H.

Tlo dopmyne (73) |5] wacpes: t,= QuaKA - ny) =567/ (18,1 2) = 15,7 Mla;
5= N, /(A n,)=874/(18,1-2)=24,1 Mlla;
pesymsTHpyiomee £t = Vi, 41, - y,=V 15,77+ 24,17 - 0,95 =273 MIla<Rs - 1, =90 - 0,8 =
=72 MIla;, mpoYHOCTH 3aKAENOK Ha cpe3 obecreauBacTC.
Ho dopmyne (74) I5| wacmsrve npodumns:
= Quf(n-d t)=567/(2-4,8-2)=295MIlla;
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%y =Ny /(n-d t)=874/(2-4,8-2) =455 Mla;
pesynbTHpylomee Lt = V5,417« y,= V29,57 + 45,57 0,95 = 51,5 Mila < Rp 7=190- 1=
= 190 Mna; npo4HocTs Ha CMATHE ofecneuMBacTCs.

HNposepra ncecmxocmu
Hposepserca nporu6 B HANPABJICHWM OCH "Y", T.€. 110 HOPMRIH K CTCHE, OT AcHCTBYUA
HOpMATHBHOH BeTpoBOM Barpysks p," = 520 H/M, ¢ w3rHOAlOMMM MOMEHTOM HA CPEAHMX
onopax M," = 54 Hu.

Hns Ht;paspesnoﬁ MHOTONPONETHON Gamku comgcﬂo l 25 l
A »

5 2 'Mr Il 5
f~—— (—p°-I}- ) ta= (—p" &' -2-M")0,95=
EJ 384 16 16 E J, 24
10002 5

= N - 520 - 10 1000% ~ 2 - 55 - 10%) - 0,95 = 0,005 mm;
16-7-10*. 55936 24

i = 0,005/1000 = 17200000 , 470 Menble HPENENBHO ROMYCTEMON Beymwam: [f/7] =
1/200, %eCcTKOCTs NPOdHIA ZOCTATOHY.

6.4.5. Pacuer onopuoro Kponmrreitna K2
T'eomempuveckue xapaxmepucmuxu

s BEPTHKAIBLHOrO MONEPEYHOro ceveHud: & =4 MM, A = 600 mv’; Wy = 15000
M’ I, = 1125000 mu®; S, = 45000 mn’; te= =4 mu.

Yeunus
Ot sepruxcneHo#t pacueTnolt narpysku N, = 567 H; oT ropusonTansHolt Harpysku
Ny=py -4 =0,5-728-1,0=364 H. [lnedo (sbUIET) IO PACUETHOrO CEUYCHUA [y, 1 = 186

MM. M3rubaromuii MOMEHT OT BepTHKaNBHON Harpy3ks M, = N, - I = 567 - 186 - 107 =
105,5 Hm.

fIposepra npouHocmu Ha pacmadicenue ¢ uszubom

TTo dopmyne (29) | 5 |

Ny M,
{ + ) Tn S Ry - Ye; 1A YTJIOBBIX 30H
A Wy
364 105,5 - 10°
( + )-095=725MIIa<70-1=70MIla;
600 15000

NPOYHOCTH HA PACTIDKEHKE C M3rubom obectieunsacTes
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OPOIHOCTS HA PACTIOKCHME ¢ H3rnGoM obecnewnBacTes

Ilpoeepxa npounocmu na cdeuz

Io dopuyne (21) |5 ot eprmamsuoit narpysin Q; =N,

Q- 5 567 - 45000
== Yo ™ +095=54MIIa< R, - ¥,=40-1=40 MIla;
k- & 11250006 - 4

NPOTHOCTH HA CHBHT ofecieIMBaCTCH.
pounocms 6onmoso20 COLOURERUR HECYUE20 KPORMMeTna

Kpennenne xpomrrefina K CTCHC MPOU3BORHTCA JBYMA CTABHBIME GosTamu 8 MM
PaCiCTHBIM HaMETPOM na;‘?ame}me d,=6,4 MM H pacueTHON IIOMANLIO CERCHNS, HA
pacTkeHHe Ay = 32,1 MM'; Ha cpe3 u cMsTHE A = 50,3 M

Ilreso (Beiner) RO  creHBl  [py = 190 MM; nnesc eHyTpeHHEH napbl Cwi B
TUIOCKOCTH CTCHBI Z = 78 MM,

Harnbaroumii MOMEHT 0T BepTUKaNbHOA Barpy3in: My =N, -4y 2= 567 - 190 - 103 =
=107,7 Hy;

npoomsHas cHna Ny =¥m - Ny = 1,2 - 364 =437 H;

nonepeynas cwia Q2 =N, = 567 H.

Pactarmpaiomee yowmie B Gonre: o npoponsHoii cumst Ny, /2 =437/2 =219 H;
ot MomenTa Ny = Myy/Z = 107,7 - 10*/78 = 1381 H;
cymmapaoc Na=Np, /2 + Ny =219+ 1381 = 1600 H.

o dopmyne (129)|6( Ha pacrmxenue: N, -1, = 1600-0,95=1520H < Ry - A=
=170-32,1=5457 H.

Tlo Qupmyne (127){6{nacpes: Qo -1a=567-0,95=533H< Ru* Ya-A-D;=
= 150 . 08 - 503 - 2 = 12072 H; npogrocTs GoXTOB Ha pacTKenme H Cpes
obecnewmBacrca.

Ilo dopmyne (74) j6| na cMaTHe CTeHKM KpOHmTelH2 noly Gommom: Q- yn =
=567-095=539 H< Rp- d-t= 110-8 -4 = 3520 H; npouHoCTs KpOHIITEHMHA Ha
cmsrve mog Gonrom obecnieunBaercs.

Kpennenue 6onmoe K cmene

Bripsigaloinee  ycHiame Ha GonT 3 yrioBhIX 30Hax pasHo N, = 1600 H. Iloa 310
younue crefiyer noxbupars xoscTpyiamio mobene#t H GonroB ¢ ywerom MaTepuana
OCHOBAHMY N0 KaranoraM QupM-usroToBsTENeff, B dYaCTHOCTM, wBCHUAPCKOR QUPME!
«Mungon.
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6.4.6. Pacuer KpernJieHHS YTERIHTENR

Ha 1 M creuns npsxonwres = 8 pacriopesix crepxsefi: Ha | crepikess ¢ pacucTHol
TIOWANBIO ceverms A = 19,6 MM” mpUxozuTes Ay, 1 0,125 M.

IToniepeynas cuna, NpUXOXAWIAACH Ha | CTepieHbL OT Beca yTemmrens, Q=
=Yy Sy A1 =80-0,15- 10" . 02=15H.

Tlo dopmyne (127) 131 Q- va=15-095 =143 H< 150 - 0,8 - 19,6 = 2352 H;
MpOYHOCTS CTepakHel Ha cpes obecneynBaercs

{Ipn puametpe wuamiH di; = 80 MM yTeIUIMTeNL MOXKET BOCTIPHEHSATE YCHIHE CXKATHA
ue Gonee (N] =Ry; - Ay = 0,02 - - 80%/4 = 100,5 H.

KOHTpo/®: Hal OrpaHHYCHAEM 3TOT0 YCHIHA OCYLIECTBASETCH (10 BETHIHHE
nedopMamHi 00XKaTHY YTEIUIMTEAA NOX UUIANKOK, KOTOpas NpH 8, =150 MM He
poypxHa npeswisath A =0,1 - [50 =15 MM
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7.  TennoTexHHueCKHE PacveTbl
7.1. Beexeuue

B macrosmiem pasnelne IPHBOANTCA IPHHUMITH TEILIOTEXHHYECKOI0 HPOEKTHPOBAHBUSR
CHCTEM HapyXHAIX CTCH ¢ BEHTHIHDYCMBIMM BO3IYIMHEIMH IPOCIONKAMH MEXIY 3KDaHOM H
TEIUIOM3ONAIHOHHEIM CIOCM, HRIOTCA PEKOMCHRAUMH 110 PAMIHIHBIM  TEXHHYECKHM
napaMeTpam ana cucreMet "TAPT-Cucrema”.

Npwsupnss TEMIOTeXHHYCCKOro NPOCKTHPOBAHHA BKIIOYAI0T METOXb!
TCIUICTEXHMYECKHX PacdeToB, pacuyeTH po3dyxoofmena ¥ mnaroofMena B BOIRYBIHBIX
MpocaoAKax.

Metonuka rennorexEmd¥cckuX pacderoB basmpyercs Ha  TpeboBamusx MI'CH
2.01-99 [13], CHalII I-3-79*, (u3a.98 r.) [7], CHuIT 23-02-2003 [8].

O Tpebopamma (n.5.1a6 [8]) sawmouatorcs B obecmedcHUMM COUTBETCTBUA
OPYBEACHHOIO  CONMpPOTHBJICHMA  Teluionepelade R  HADyKHEIX  OrPaOXIEHHHA
(cpensesssemcHroe R Ha 31ax) tpebyemomy (RS?) 3HaucHWiO INpUBENEBHOrO

conpoTHRieHus Terwonepenaye (tabn. 16 CHull 1-3-79*, u3n 98 r., tabn. 4 CHwulI 23-02-
2003).

Metoauka pactera BO3AYXO- # BIarooOMEHA B HAPYKHSIX CTEHAX OCHOBHBACICH Ha
1pebosaumax CHuII U-3-79*% (u3n. 98 r) wu CHull 23-02-2003 o pemomyCTMMOCTH
HaKOIUICHHS BIArH B CTEHAX 33 ONOBOM NEPHOXK SKCIUTYATAIMM, & TAIOKE HAKOILICHHS BJIATH B
BO3AYITHBIX 3330paX (IPOCHONKAX) MEKTY 3KDAHAMH Y YTEIUIATENEM

7.2. OcHOBHBIC NOHATHS, HCHOIBIYEMBIE B TEKCTE

Bosgyumas npocioiixa MEXy YTeIUMTeNeM B SKPAHOM, BEHTILUHDYEMAas HAPYKHEIM

BO3AYXOM, DB  (3a30PBi), - DPUTOWHIE (BO3MyX03a0OpHBIE) ®  BBITIDKHBIC
(BO3XYXOBHIBOLAITNE).
VCNOBHOS COMPOTHBACHHME NADONPOHMUAMIIO - INPHBEACHHOS, YWTHIBRIOINES

CONMpOTHBICHHE NAPONPOHMUAHAIO MATCPHANIOB 3KpaHA, mBB Mexay OOMHHOBkoOH H
BEHTHWIITHOBHEIC OTBEPCTUA.

7.3. OcHosnbie HOd0KeHus N0 NPOCKTHPOBAHKIO PACATHBIX cuCTEM
HAPYIKHBLIX CTEH ¢ BeHTHAMPYEMO#l Ro3aynmo#l upocyoiivoit

Ipa npoextipopanyy 3zaHWl ¢ BEHTIMDYeMSIMH (acalaMu CJeldyeT yYHTHBATH
yKe [PHHATHIE [IAPAMETPEI CHCTEMEL:

- MMBEMAIbHBE pasMep INBOB UIA IIPHTOKA BO3AYXa PexomeHmyercst 4-8 MM (MpH
pasmepax T 3xpana 600x600, 600x900 mm) ana Mockesr; MPHHSTO B PacIeTe 6 MM;

- ofmas TOMIHMHA BO3LYIIHOM MPOCIOAKY NpHHMMAeTes 60 MM A1 MOCKBb;

- MAOWARL OTBEPCTHH JUix BEITSDKKHM BO3AYXA He HOMKHA ObiTh MeHee CeueHUWs
OTBEpCTHH ANA [IPHTOKA.
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7.4. TlpaBuna TennOTEXHHYECKOro NPOCKTHPOBAHNAN HAPYXHRIX
orpaxacHnil ¢ BEHTANEPYEMBIM gacanoM

TennoTeXHMUeCKoe MPOSKTHPOBAHHE HAPYXHEIX CTCH, IZIe MPUMEHMIOTCH Qacamrmie
CHCTEMBI € BEHTHJIMPYCMEIM BOINYLIHBIM 3a30DOM, OCYLIECTBISCTCH B ABa tana Bropoik
JTan BHIIONHACTCA B TOM Ciydae, €C/Id NOCHE HEPBOrO 3Tala HE BRIIBUTCA HANEKHOCTH
PaccMaTpHBAacMOil KOHCTPYKIXMH B TEIUIOTEXHMYCCKOM OTHOIICHHH.

Hepsriii 3Tan

HassauacTcsl KOHCTDYKTHBHOE peUIEHHE CTGHB, B T.4. NapaMeTpsl 3KpaHoB,
NPMTOYHBIX H BRIBOXHBIX IMENEH ¢ ygeTol pasgena 7.3,

BBINONHAETCS TEMNOTEXHAYCCKHA PACIeT HAPYHHOH CTEHBI C IKPAROM, IIPH KOTOPOM
onpefeAseTcs HeoOXoMMMas TONIMAA TENIOH30ALIE

Bpmonnsercs pacder BABNHOCTHOTO pekuma creHb! mo Meromuke CHull I1-3-79*
(u3n.98r.) (7], CHuII 23-02-2003 [8] ¢ ywerom kosdduimenTa NApOHpOHHIAEMOCTH 1O
TAaf¥ IKpaHa.

Ecin no pesymeTataM pacueToB BARKHOCTHBIH DPeXHM CTEHBI yNORICTBOPACT
TpeOOBaRHAM HOPM CTpoHTEMsHOM Termotexwxu [7], [8], TO HA 3TOM TEILIOTEXHHMECKOE
MPOCKTHPOBAHMCE 3aKAHTIUBACTCS.

Ecmd 0o pesynhrataM PacuctoB BIAKHOCTHbUL PeiuM IKPAHUPOBEHHBIX CTEH HE
YAOBJICTBOPACT TpeOOBAHHAM, TO NOAGHMpacTCA TaKOH MaTepHan CTEH W JKpaHa, 9TolsI C
HUMM KOHCTPYKIMS CTCHBI YAOBRCTBOpANR JeHCTRYIOMM HOPMATHEHBIM TpeCOBaHMAM
{71, (8]

Ecm pacuer BaKHOCTHOIO PEKEMa HAPyAHOTO OrpaXICHMS ¢ BEHTUIHPYSMBIM
tacanom nokasan HeBbIONHEHUE TpeGosanwii [7], [8], a Apyrofi Marepuan CTeHE! K 3KpaHa
nono6paTs HelMb34, TO NEPEXOAAT KO BTOPOMY TAITY TEILIOTEXHHICCKOTO HPOCKTHPOBAHHA.

1. OnpenenseTcA yCIOBHOS CONPOTHBICHHE NAPOIPOHMUAHMIO IKPaHa C YYEeTOM
IHBOB W BEHTHJISIMMOHHLIX OTBEPCTHH NO Meroamke pasaena 7.6.6.

2. C yderoM IT0ro [IOKa3aTesls [POBOZNT PacyYeT BIAKHOCTHOTO PeKHMa IO
meronaxe {71, [8].

3. [Ipn HeoOHXOAMMOCTH PACCUMTHIBARETCA BIAXKHOCTHBIA PEXHM PACCMATPHBACMON
KOHCTPYKUMY B TOROBOM GUKIE C YICTOM CPSIHID. MOCKIHRIX TEMUCPATYD.

4. C ygeroM De3yNbTaTOB pacdeTa o I 2, 3 aHaNM3UpYTCS Pe3yNbTarhi, HPH
HEOOXONMMOCTH KOPPEKTHDYIOTCA MATEpHANs! M HX TOMIMEH B KOHCTPYKIMH C UENbIO
HCK/IIOYCHHS BJArOHAKOTUCHUS B rofoBoM IWmiine. Eciam nNposeieHHBX YTIOMSHYTBIX
PacdeTOB A ONPCACICHHA NPHMEHMMOCTH KOHCTDYKIMH HENOCTRTOYHO, TO pacuer
NPOJOIDKACTCH B HIDKEDPUBEASHHOU NOCIENOBATENLHOCTH.

4.1. C y9eToM 3TaKHOCTH 31aHMA M pafioHa CTPOHTENBCTBA ONPENEIACTCH CKOPOCTH
IBHKCHUA BOAYXA B MPOCROKKE 33 3KPAHOM M PAacXo] BO3AYXA.

4.2, Onpenesiercs TeMIEpaTypa Ha BRIXOAE H3 BOSRYINHOH HpPOCIOMIGL

4.3. Onpexemsercs nelcTeMIeNbHas YUpyrocrh BOAJHOIO Napa Ha BEIXOAE M3
npociolixu €, no dopmyne (16). Ilposepsercs ycnosue €, < Eg, rae Ex - MakcumambHas
YHpYroCTh BOAAHOINO Napa HAa BAX0AE H3 IPOcKoiikn. Ecim sro ycnosue cobmopaetcd, TO
AaHnad KOHCTPYKTHBHAS CHCTEMA PEKOMEHAYETCA K [IPHMCHCHHIO.
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7.5. KpaTkas XapakTepucTuxs 00nexra H HOPMATHBHbIE TPeSOBARNT

Jnn pacueTa IPMHATO XMIIOC IAGHHE, PACTIONOAKCHHOS B I. Mockne.

PaccMaTpuBalOTCA ABa BapHAaHTA HA) 0ff CTCHB: C BHYTPCHHHM ClIOeM H3
MOHOJIHTHOrO xesiezoberona v, = 2500 xo/ve, Tommusolt 0,18 M (A = 2,04 Br/m°C) 1 n3
xuprmaa, Toxmuzol 0,51 M (Ag = 0,64 Br/M°C). Yremrem B e mmr GasannToBoit
MHHBATH, NOKpWTHHA naponponniacMoi Baaroserposammmsold mnesxof "TAYVEK".
Hasecnas ¢acamuas  cucrema "APT-Cucrema BOC-IV/2005" mpeacresnser coboit
KBpKaC, 3aKpeIUIiCMLii Ha CTICHC 3/IaHHR, H YCTAHABMMBACMBIC HA HEM 3JNCMCHTH
obmaosin. J[ng oGIAI0BOYHOIO CJIOA MPAMCHAIOT KEPaAMOTPAHHTHME TUTHTHE ILIOTHOCTBIO
2500 xr/v’. BoanyruHsii 3a30p B HiDiHel 9acTH (Y LOKONA) HMCCT OTBEPCTHS JUIN IPUTOKA
BO3/(YXA, & B BSpPXHCH 4acTH - aHANOTHYHLIC BHITEKHble oTBepcTn. Kpome Ttoro, obmen
BO3ZyXa MPOUCXOAHT Graronaps 3a30paM B rOPHIOHTANGHLIX DIBAX IAPHHOH 4+8 MM Mexay
CMESKHBIMH IUTHTAMH.

TpeGoBaHuA K TENMNOTCXHMYCCKHMM  XADAKTEDHCTHKAM KOHCTPYKIM ® K
CONPOTHBICHIIC TEIUIonepenade KoHCTpyKiit copepxarca 8 CHull 11-3-79* (u3n.98¢.) {7],
CHul1 23-02-2003 [8], MI'CH 2.01-99 [13] 1 CIT 23-101-2004 [21].

Ha ocnose [7], {8] u [13] cocramrnena Tabmuua 7.1 HCXOAHKIX PacHUETHHIX AAHHBIX,
THe npuBelcHbl TpefyeMuie CONPOTMBACHMA TCILIONEPEAade HAPYNKHBIX CTEH KHIBIX
3nanui.

Tabauua 7.1,
3HaYCHHS HOPMATHBHLIX TpeGoBaHM K HapYXHBIM
OFpPaOXACHIAM AGIRIX 3/jaHHKH
Haspaune Tpebyemoe conpoTusaCHEE
HOPMaTHBHOIC TENNonepesaye HapyKHLIX rcon Topon
JOKYMCHTA CreH, Reeg
CHul1 23.01-99 {9],
CH#ul1 11-3-79* (431.98r.) [7] 3,13 4943 Mocksa

Yka3aHHOC 3HaYCHHE Ry MOXET KODPEKTUPOBATHLCA B COOTBETCTBHE C 1L.5.1; 5.2
1 dopmynaym (9, 10) CHull 23.02.2003 [8] npr cobmoxesmuu TpeSosanuit n. 5.13 [8].
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7.6, MeToaHKA TENJIOTEXHHYECKOTO PACUETS HAPYKALIX CTeH

€ BEHTIIIHpyemo#l BOIAYmIHOH mnpochofiko#

7.6.1. O6wmue Tpebosanns

TernnozalyTa HAPYXHBIX CTEH C IKPAHOM H BEHTAHMPYESMON BOIXYHIHON npoCToikoi
OCHOBAHA Ha PacyeTax TCIVIOTCXAMIECKHX XapaKTCPHCTHK H BIIAKHOCTHOTO PEXXAMA CTEH.

TennoTexHuIeckuil pacdeT HapyxHbIX CTEH C BEHTHIHMpYeMOH mpocnodikodt B
COOTBETCTBUM C HACTOMIMM Pa3fCHOM BKIOYAET.

- ToA60p TOMIMMHE! TEIIGH3OAALHMOHHOTO CIIOA;

- OIpEAENCHHE BAAKHOCTHOTO PEXHUMA BCEH CTCHEL,

- OmpeAelicHHE IAPaMETPOB BO3AyXooOMeEHa B IPOCiofike,

~ ONpPEAENCHHE TEITIOBIAKHOCTHOTO PEAXHMA NNPOCIIOHKN.

7.6.2. OnpenencHue TOJRIHABLI TEILIOH3I0ISHHONHOTO C0%

B o0ocHOBY KOHCIPYKIMBHBIX PCHICHHA HAPYKHBIX CTCH OpPH ONpeAeNCHHH
TIPEBERCHHEIX CONpPOTHBICHHH TEMNONEpEaade MNPEABAPHTENLHO NPHHHMAIOYCE TOJIITHHA
YISIUMTENS, pacCaiTanibie 1o opmyne:

R™ 1 1
B =~ ( “Ri- Ra-— - — ) A, M
r Ay Og
rre RJ™ (mmn) R,P® - 1pebyemoe UpHBEIECHHOE CONPOTHBIEHHE TEILIO-
nepeaaye creH, M- °C/BT;
r - ko3(puuAEHT TENNOTCXHHYSCKOH OAHOPONHOCTH o Tabn. 7.2, 7.3

ONpPENCICHUS NPCHBAPATENGHON TOMIMHLE YTCIUIMTCHNS B 32BHCHMOCTE OT MaTepaaita,
TOMUHHBL H QH3UYECKIX XapaKTEPHCTHK CTEHb.

3navenus "r", pageeie B TaGu 7.2, 7.3, nocumranAsie il (parMeHta cTEHb
pa3mepoM 3x3M ¢ OKCHHLIM HPOEMOM 1,3X1.5 M, XOTA H HBISIOTCH DpENBAPHTEILHBIMIE,
YIATHBAKT TEIUIONPOBOAHLIC BIMIOYCHMA: aHKEDHi, XpOHNITeHHbl, OKOHHBIE OTKOCH
(CM. IPHJIOIKCHKE).



44

Tabmaua 7.2.

3ngueHHN I KHPUHYHBIX YTEIUICHHLIX CHAapYXKY CTeH
Tommmea, M Kospduumenr r npu A, Br'm °C
CTEHBE YTEDRHTENA 0,04 0,05 0,08

(6¢3 NONOIHHTENEHOrO YTeIteHRs)

038 0,1 0,705 0,726 0,73
0,15 0,693 0,713 0,73
02 0,68 0,7 0,715
0,51 0,1 0,694 0,714 0,73
0,15 0,682 0,702 0,72
0,2 0,667 0,687 0,702
0,64 0,1 0,685 Q,7 Q,715
0,15 0,675 0,69 0,705
0,2 0,665 0,68 0,695

Hpumeyanur: 1,

Jns nomyueHus 3navennit "1 € yY4ETOM FIyXMX YIaCTKOB ¥ TOPLOBAIX
CTen upnpeneHubie B Tabipine 3padenns ymHoxaored Ha n = 1,05,
Koadpdument "n" Moxer 66ms yrodnen

Koagpdsmment “1" nocwHTaH Wi HParMEHTOR ¢ OPOEMHOCTIO 25%.
Npy npoémuoctd, oTumamomedics ot Tabn 7.2, 7.3 (oM mnke),
Ha kakasie 10% xooddumuent "1 COOTBETCTIBCHNO HIMEHNECTCA HA
4% IIN KUPOWYRBIX CTCH.

Tabmua 7.3.
3paucuus ¢ CCTONHBIY YTENNCHHLIX CHAPYAM CreH
I Tonmmea, M Kooddmwent 1 npu A, Br/m °C
FlAHEH YTCIUTHTEIN 0,04 0,05 0,08
6e3 HONOMHATENLHOLO YTENEHHA)
0.3 0,05 0,9 0,92 095
0,1 0,34 0,87 0,88
0,15 0,81 0,84 0.85
035 0,05 0,87 0.9 0.93
0,1 0.8 0,83 0,86
0,15 078 | 081 0,83 |
04 005 | 082 087 1 09
0,1 0,77 0,8 0,83
0,15 0,75 0,78 0.8
0,2 0,74 0,765 0,785
Npumenanun: 1. Ilpoemmiocts 25% c ysetom xospdumerra n = 1,05 (cm. dopmyy (3)

wwie). [Ipu npoemnoc™d, orTmdaromielics ot mawmmpix rafn. 3, ma
xaxpie 10% xoapduumeHT "I COOTBETCTBCHRO u3MeHAeTC Ha 2%
3navenus "r" B 1abn. 7.2, 7.3 mausi Qns y9eTa OPHERTUPOBOMHOM
TOMMHG! YTCIATENR B PACICTE BAAKHOCTHOrQ PeXUMa CTCHE.
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Tlpx paboyeM NMPOCKTHPOBRHMHM YKAZAHHBIC 3HAYCHHA "I” NOJDKHBI YTOUHATHCH ©

yq&10M KOHKPETHOTO THIa KPOHIATEHHOB.
Veer BMMANMA METAUIMUECKMX CBA3eH  MOXCT BROOMHATRCE 10 dopmylie

Ronp= chup' ooy
2n R™
£ae o = {1+ — (—— D1 -(1+2) -e*}}", @
ZZ Row
e RS™® u RS™ - COUPOTHMANCHHA TEIUIONEPEnaIe B CCUEHMAX IO CBA3Y H B

OTANEHHH OT BKIIQYEHAN, YIHTLBAIOMME TEINIOTEXHUISCKAE XAPAKTEPHCTHKH MATEPHANOB,
gepe3 KOTOpsie HPOXOmAT cBm3f (R,™),

bai
Z=PB- N—010°, 3)
x

rae Pumn - xo3bdHHUMCHTEL, XapaKTCPHIYIOMHC RAAMETD B BHJ METAIDIAIECKOM
CBIIA,

Fy - nnomams y4acTia KOHCTPYKUMH, B KOTOPOM PAcUONOXeHa refkas
CBA3E.

Pacyer Bnusrmg aHKEpOB M APYrHX METALMICCKHX BIUHOYCHMH, [OKa3bBAIOLIHX
AHANOTHIHLIC PE3YNETATH ¢ BHIICOPUBCICHHON METOAHKOR BHIMOIHACTCH B COOTBETCTBHAH C
DpunoxeHHeM 1 xaHmRIX pexoMennaimit u npunoxersem H CIT 23-101-2004

CpeapepsReileHHOE 3HAYCHME DNPUBEACHHOTO CODPOTMBICHMN TeIUIONEpeaaye
CAOUCTHX HAPYXHBIX CTCH ONpeRcinsercs (Ha 3TaX WM Cexipo) no dopMmyne

'S
TF,
RAF) = — Q)
k F, 1
¥ o—_
y Rmr
k
rge ZFI - CymMma ruromaneit q)pamemros HApPYXHBIX CTCH
t

(k - KomueCTBO dBparMenToR CTeR), M7,

F.Ry," - COOTBETCTBEHHO IUIOWIAAb M [PHBEJCHHOC COMPOTURICHHE
Teruionepeaaue i-ro gparmMenta crem, M- - C/BT.

Eom RS > R;™ ) po CHuI T-3-79* (w31.98r.) [7], CHull 23-02-2003 [8],
KOHCTPYKUMS CTEHBI YROBACTBOPsCT TpeOOBaHWAM  TEIMOTEXHMYESCKHMX HopMm. Ecmm
Ro® <Ro™%, 10 crenyer mmbo yeemaTiTs TOMITHHY YTSIULHOMET O CIOs, MG PaCCMOTPETH
BO3MOXHOCTE BKIGOYCHMA B Hf dCKT 3HEProcieperatomyx MEpOPUsTHIL.

7 RS, To ke, uto R, u R,’, 10 xe, wro R,7
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Jins pacdeTa CPCAHMCBIBEIIEHHOTC 3HAYEHMN MHOTOCIOAHBIX HAPYXHBIX CTCH HPH
HaIM9IMK B CTeHax riyxmx (6e3 NpocMOB) y4acTKOB MOXer OBb{Th TAaloke MCMOAB30BAHA
Gopmyna

R'%=R," ', &)

rae n = 1,05 - xo3dUIHEHT, YIHTHIBAIOITHH HAMHIHE [JIYXHX Y9aCTKOB B TOPLIOBBIX
creHax IIpy BWIIONHEHHM IPOCKTOB 3TOT KOIGGHUMEHT "n" B KaKIOM CIyYae HMEST
3HAYCHUE, COOTBETCTBYIOINCE OCODEHHOCTHM JAHHEIX KOHCTPYKTHBHLIX M  OOBEMHO-
NMIaHHPOBOTHAIX PEIICHHH.

7.63. OupegeieHne BIIARNOCTHOTO PERHMA HAPYXKHEBIX CTEH

BraxHoCTHEI peXuM HADYXHBIX CTEH MOXKET ONPENEHNTLCH ABYMS MCTOAIMH: [0
CHull 23-02-2003, CHelIl I-3-79* (u32.98r.) # mcXxons u3 6anaHca Blar.

Onpenenelye BIDKHOCTHOIO DEXHM2 HApyKHBIX CTeH MO GagaHcy BIarH
TIPOM3BOAMTCA CREXYIOUHM 0bpasom:
1. OnpenenmoTcs HCXOAHLIC AAHHBIE 1S PACYCTa.
2. OnpenenaloTcs CONPOTHRIACHHA TNAPONPOHMEARHIO CIOEB KOHCTPYKIMHM HapYXHOR
CTEHBRI, MAPAMETPHI BRYTPCHHETO A HAPYXKHOTO BOIMYXaA.
3. Onpepensercs  nputok (AP)) u orrok (AP;) Bnard (mapa) K paccMaTpHBacMoMy
ceaeHmo no Gopmynam .
€m - & € -~ €y
AP = —— H AP = ————, 6)
RB.BE.CIL Roﬂ - RO AR CH

Tae ey, €; - YIUPYTOCTs BOXAHOTO Napa BHyTPEHHETO H HAPY:KHOIO BO3AYXA;
€, M € - TOXKe, B PACCMATPHBAEMOM CCUCHUM;

, €s - €x
€. (e") = €= (Z:Rn.ex) N (7)
Ron
Ro namen - COIPOTHRICHHAEC NapONPOHMIIAHUIO OT BHYI])CHHeﬁ NOBEPXHOCTH HO

rpassdist 30HB! BOIMOXHON KOHACHCAITHH,

YRpex -CyMMa  CONPOTHBNCHMN  U2PONPOHAUAHMIO CIIOEB A0
PaCCMATPHBACMOIO CEYCHHS;

Reg - COIPOTHBACHHA NMAPONPOHAIIAHMIO BCeii CTEHBL

Ho yxazamhoiM GopMynaM onpejendercs ynpyrocts BOASHOIO mapa €, B
XAPAKTEPHBIX CCYEHHAX KOHCTPYKLMHA B TOXOBOM LMKIIE.

Ecimi ¢; oxaxercs 60spm1¢ MAKCHMANGHOM YIPYTOCTH BOAAHOrO napa E, 1o B JaHHOM
CCYCHUH MOXET 00Pa30BBIBATECE KOHICHCAT.
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7.6.4. Onpenenense uapamerpos Bo3nyxoobMena B npocioixe
JIpiDkeHHE BO3MYXa B IIPOGIONKE OCYIIECTBIIAETCA 32 CYeT TIPABHTAMOHHOIO

(rernosoro) M BeTpOBOro Hamopa. B o6meM BHZE CKOpOCTh [BIKCHHA BOIXAYX2 B
TPOCHOHKAX Vi, MOXKET ONPENEAATECA 110 CICSAYIonmHM (Gopmymam:

fx(&—&) Vol + 0,08 H (tp - ta)

Ve = . (3
)23
rEe X, K, - a3pogMHAMHYCCKAE K03QHIMERTEI IPHHEMAIOTCS 10
CHul12.01.07-85 [4],
Vi - CKOPOCTB BIDKCHUA HAPYHHOIO BOIYXa,
K - K0dhQUIMEHT ydera H3MEHEHHA CKOPOCTH MOTOKA MO BHICOTE [10
CHnl1 2.01.07-85;
H - DAIROCTH BELOT OF BXONS BOANVXD B DPOCR0BKY X0 E€ BEXORA B3 KEE;

tp,tn -CPENHAR TEMICPATypa BO3MYXa B fipocnoifke M TeMmueparypa
HAPYXHOrO BO3AYX3,

2& - cymMa xo3pUUFCHTOB MECTHEIX COUPOTHBICHYE (ONPEACACTCA
CIOXCHUEM a3POHHAMHICCKIX conpomnem‘i)_

Ya , Yup ~ TIOTHOCTH (KT/M’) HAPYXKHOTO BOIYXA ¥ B TPOCHORKE.

Tlpu pacnonoxeHMB BOIAYWHON NPOCTORKH 4a OnHOM CTOpOHE CTEHK! 3NAHAN
Gopmyna (8) nprmer srx

| 008 H (tp - ta)
Vi = N ®
b33

W3 nonydeHHsix 00 yKesaHHBIM  (OPMYNBM  cKOpOCTL ABIDKEHMA BOIAYXA
KOPPCKTHPYSICS € Y4eTOM [OTEps MABICHHA HA TPeHue MO W3BECTHHIM H3  Kypea
"BeBTHAALHA" METOAM.

CymmapHBi# pacXojl BO3AyXa B IIPOCIIOHKE ONpeAensercs o dopMyne

W= Vp, 3600 - 8 - Yap, (10)

rae 8 - TOMIMMHA BOIXYMIHON MPOCHOMKY, M, lompumoi 1 M.

Tw - DJIOTHOCTS BOYTYXa B IPOCIOHKE NDHitEMaeTcs no dopMyme (14) [8].
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7.6.5. Onpenenense napamerpos TETJIORNAKHOCTHOID PERHMA
OpocaoiiH

Temmeparypa sxofsnero B NPGCNOHKy BOIRYXA To MOXKET OHMPENENITRCK N0 Jopuyne
- ta

To= iy + s (11)
0 - 0y (VB + 23 By)

rae t,,ty - pacdeTHbIE TEMIIEPATYPhI B IOMEMICHAM B HAPYXKHOr0 BOIRYXA;
m - KoadduuHenT.
OcransHbie 0603navenus famst B [21].

Tlonyckacres  onpenensars TeMicparypy BO3AYXA, BXOAMINErO B IMPOCHOHKy, 1O
topmyre

o= tu-{l- W), (12)
roe n=0,97.
TemnepaTypa BO3yXa N0 BEICOTE TPOCcHOBKE onpeacnaeTcs no dhopmyne

-{G (& + &) byWC]

(‘g'ta+xa‘tu.)+[tn(Ka+Ku)"(Ka'tn+Ku‘tu)l'e
- . ()

Ko + Ka

TOE Ke¥ Ky - KOIPHIMEHTS! TENIONEPENAIM BHYTPEHHEIO H HapYKHOTO
CIIOS CTEHBI O CePendBs IPOCHOitxy,

hy - PACCTOSHHE TIO BBICOTE MEXTY OTBEPCTHAMH {IHCIIAMH, LIBAMH),
CHYKAITAMHK 11 NOCTYIUICHYS ¥ BBITSOKKH BO3YXA,

C ~ YACHpHAA TETUTOCMKOCTE BO3AYXA.

[pu oOpeAcieHMH TEPMHYECKOr0 CONPOTHBACHMA mnpocHoixs Ry,  cneayer
DOMH30BaTHCR GOpMyIaMu

1

Ryp = ——, (14)
Gl
rae  Owa = 5,5+57Vp+aa, (15)

oy - KO3PHEOHMEHT NYIMCTOro TeILIo0OMEHA,

Cs - neperojHON K03dduEenT, pasaui B cucreme CH-3,6 ,a 8
TEXHUIECKOH — 1
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Vnpyrocts BOASHOTO Napa Ha mbixone B3 npocnofiis onpegenserca no
Popmyite

- [n(M,+M,) h,/WB]
(M.‘e- +Mll'ell) + [eo (M! + Mll) - (Ml'el + Mu'eu)] €
&= (16)
M, + M,

Domygennas no nanuoil ¢opmyne BemdKHa YNPYrocTR BOAMHOIC Hapa HA BHIXORE
A3 NpOCAOHKH €, A0/UKHA GHITh MCHBIE MAKCHMATLHON YNpyrocTH BOAAHOTO napa Ey.

Ecmu ey > E, , 70 HeoOXOIMMO H3IMEHHTH DasMephl BOIXYLIHOH mpocnofixm min
MaTepraikl CIOEB CTEHSL.

B dopmyne (16) M, u M, pasHbt COOTBETCTBEHHO

1 1
M, = ; My = » (17)
2 Ren YR

rae Rypu Ry, -CyMMa COMPOTHBICHUWI NAPONPOHMNAHKIO OT BHyTpeHuel
MOBEPXHOCTH N0 BO3AYUIHOH IIPOCAOHKM H OT BO3AYLIHOK
IIPOCTONKH 20 HapyXHOH IIOBEPXHOCTH;

e He, - DeHCTBHTENLHAS YIPYTOCTh BOAZHOIO Napa ¢ BHyTpeHHEH
CTOPOHB! CTEHBl H CHAPYXH;

€0 - YIpYrocTh BOASHOIO [lapa BO3AYXa, BXOASAIIErO B MPOCHOAKY;
1,058
B= ————— (18)
1+ ¢,/273
n - nepesomHoll koddduuuent, pasmsit B cucreme CH - 0,13,

aB TexHrueckol — 1.

7.6.6. Meroauxa onpese/IeHHA YCIOBHOT0 NPHBEACHHOI0 CONPOTHBICHAS
NAPONPOHHUAHAID ¢ YYETOM IUBOB-3A30POB MEKAY NAHENIMH
IKpaHaMK

PacueT npHBEACHHOrO CONPOTHBICHHUS NAPONPOHAIANMIC SKPAHOB C YYETOM NIBOB-
3a30p0oB MPOHIBOANTCA B CICAYIOMIEN NOCICAOBATENLHOCTH:
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1. OnpesensieTcsa YCHOBHOE CONPOTHBIICHHC NAPONPOHHIAHMIO B CTRIKOBHIX MIBAX MO
dopumyne
5,

Rug' = ————— M a - [la/mr (a® - 9 Mm pr.cr.)Vr, (19
(80 / X Ew)
e B - nepesonuol koaduieHT,

Ne = 6,5ua0,1.
TIposoasTcs ABa pacueTa ¢ 3HAYCHHEM My, = 6,5 u 0,1. Ilo nepsomy BapraHTy DpH

Tm = 6,5 paccUMTHIBACIC MMHHMATILHO NONYCTHMAs BC/MYMHA CTHIKOBBIX IUBOB M

NPYUTOTRKIX ulene, Mo BTOPOMY NpPH Ty = 0,1 onTHMambEas peKoMeHAyeMas BEIMIHHA
CTHLIKOBMX [IBOB K NPHTOYHEIX IENCH.

¥ & - MECTHEIE CONPOTHBACHHUS POXOAY BO3NYXa,

3,— TomMHa IKpaHa, M
2, Onpenensaercd CONPOTHRAEHHE HaPONPOHHIIAHKMIO NNHT KpaHa N0 €ro rAiX 0o
dopmy:ne
Rom e, @)

rae - k03 OHIHMERT MAPONPOHHITACMOCTH IKPAHA.

3. OnpenenseTcs NPHBEACHHOE YCIORHOC CONPOTUBRICHAC IAPOTPOHHIAHEIO IKPaHA C
YHMETOM CTHIKOBEIX MBOB Ry T 110 (popmyne

rF
Ra®= , (73}
Fe F
[ S
er Rm;'

rae LF- cymMmapHad pacueTHas IUIOW@h JKpaHa (kak [paBRIIoO
npasamactea 1 M2,

Fy» - nnomans skpana 6ea nmsos, M’

F’ - nnowans msos, uepes koTophie NOCTYTIaeT BO3AYX. ILIOMans BHIXOAHEIX MBOB B
BEPXHEH YaCTH IKPaHa, KaK NPABIUIO, HE YUHTHIBAETCS,

Rus ¥ Ry’ - oM. Bhitoe.
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7.7. IIpuMep TeNNOTEXHHUECKOTO PACYETR HEPYXRKLIX CTCH
¢ BeHTHARpyemolt BozaymMolt npocnodixoft

7.7.1. Hcxoaneie aAaHMLIE

Jna pacuera npursTo 7-3TWXHOE XMIOC 3NAHHS, PAacioNoKEHHOE B . Mockse,
HADYAGIBIC CTCHR! kotoporo  ofmmuosannt dacammoli cucremoli ¢ BemTMmMpyemBM

BO3XYINHEIM 3830p0M «ApT-CHCTEMaN».

Hapyxusele CTeHS HBYX BAPHAHTOB. ¢ BHYIPDCHHMM CAOCM M3 MONOJIHTHOIO
*ene3obe1ona Yo = 2500 xr/ac, Tommuuo# 0,18 m (Ag = 2,04B1/M°C) 1 xuproramoit wamon,

Tonugroi 0,51 M (A = 0,64 Bt/m°C).

7.7.2. PacueT TONMHHL TEILUI0H30MSIHA

Tonmpma TENNOMIONMIH K3 MEHBATH THIA "Pacap-baTre” i  xHpmaUHON

{puc. 7.1) creust mua r. Mockes! pasHa:

3,13 002 051 1 i *0y
8= ( - - -0,12 - —— - —)x0,045 = 0,15m,
0,726 093 0,64 87 23
rae 3,13 - tpelyeMoc CONpOTWBIEHHE TEMIONEPERdIc CTeH A
r. Mocxssi,
0,726 - ko3 uLHEHT TeIIOTEXHIECKOH OAHOPOAHOCTH, cM. Tabm. 7.2
(nipu npoeMuocTH 25%);
0,12 - TEPMHYECKOE CONPOTHBICHHE BEHTHIMpYCMOH Bo3AymHOM
mpocnoiiku.
1 1
Ry = —— = —— = 0,15 w-°C-a/Kran (0,12 M*-°C/B1),
Olonr 6,8

TAC Oy - ko3dpumenT rerwootmena no dopmyne (21);

9

t‘)

B 13anac Tenno3aMTE HE NPABOIUTCH TEPMUIECKOE COMPOTHBIICHAE IKPAHA,

Pacwer BiMsHEA KPOHUITSHHOB (CM. mpWIOXKEHHE 2) nokasan 1pefyeMyio TOXRMHY
s 0,153 M, ucxoad M3 TpeGoBaHMN O3JICMEATHOrO MOAXOAa mo m. 5.1

CHall 23.02-2003 8].



£7]

15 pp 510 ), 150 1,60, 8

il 1 T

612 3 4 367

1 - IETyXaTypHELL PACTROD;

2 - xEpIAIRas RIANKS,

3 - MEucpansHas BaTa;

4 - nayem, IKPpav;

5 - poagymHAZ npocnolika;

6 - 30H2 BO3MOREOH KOHNCHCAIHE.

Prc. 7.1. Cxema HapyxHoff CTCHH MR pacicTa
BAARHOCTHOIO PCEAMA.



¥}

Ops = 5,5+57 Vip + @,=5,5+57 - 0,1 + 0,66 = 6,8 Kxan/m’w-°C
(7,8 Bt/M>-°C);

1
Qg = x 0,61 = 0,66;
1 1 1
+ +

425 21 49

rae  425;2,1;49 - xoaddummentst usmyvenus, Kian/ mu-°K*,;

0,61 - TeMIepaTypibil ko uimenT;

0,045 - k03¢ PHIHEHT TENNONPOBOIHOCTH MUHBATSL AN
ycaosuit axcruyataipu “B” B coOTBETCTRHE C
cepruduxaramu, Br/m-°C

ConpoTHBJIeHAE TETAONEpeaadc IO IJal¥ HAPYXHOH CTeHM NPH TONDIHME

yrennurend H3 muasate! 0,15 M

1 002 051 015 1

RYP e — + + +0,12+ — =443 M>-°C/Br.
8,7 093 0,64 0,045 23

Ilpusenciioe conpoTHBneEue TEIIONEPERaYe

R™® =443 - 0,726 = 322 M*-°C/BT.

Tomwsa cnos TEIUTOR3OIAUNEH 18 OeTOHHO cTeHE! st T. MOCKBRL

3,13 0,18 1 i ")

8= ( - S 0,12 -—— - —)- 0,045 = 0,16 M,
08 204 87 23

]

rae r=20,83 s coorercTBHM ¢ Tabm. 3 (npu npoemuoCTH 25%).

*)

Pacuer tpefyemoll TOMIMERY YTCIUATENS Np# KPOHUITSHHAX M3 AMOMMEMSR (OM.
npun.1) noxasan tpeGyemyrd Tonmudy yrenmurens 0,18 M, mcxons u3 tpeSopanmii
nosmeMenTHOro nomxoaa mno CHull 23.02-2003. Ilosromy nanee B pacdere
BIKHOCTHOTO PEXMMA PacCMATPHBACTCA W 3T0T Bapuant. CHull 23-02-2003 {8],
o. 5.13 gomyckaer ymessmmMre Tpebyemoe cONpOTHBIICHHE TCIUIONEpesaye  CTeH
HUIBX 3pamvit 20 BeATHHBL 0,63 Ry, T.€. 0,63 Roy = 3,13 - 0,63 =197 M2 °C/Br
{(a caenoBaTENBHO K TOMOMHY YTCOIMTENR) UL CIY4AEH, KOrAA YACAbHLIE pacxon
TerLa Ha oToMUIeHNE G MeHbLIe HOpMHpYeMoro 4, 1o Tabn.9 [8].
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ConpoTHRACHHE TCIIONEPEAATE NO IAaH RapyuHolt CTeHM yCROBHOC

1 018 0,16 i
RIS = ot ———t 4 0,12+ — =39 wP-°C/Br.
87 2,04 0,045 23

IpusenernoOe CONpPOTHRIICHKE TEINIONEPEaadc

R.™®=39-0,83 =324 »>-°C/Br

Tomopama yremnmarens Momer OBTL CKOPPCKTHPOBaHA B COOTBETCTBHM C
HOMCHKAATYPOH BBITYCKACMEIX HM3fCNHH, 9TO HC NOBIHACT HA MPABOMOYHOCTH IONYYCHHBIX
PRCICTOB Y BHBOZOB.

ITpumep paceeTa BAHSHUA KPOHIITEHHOB CM. MpHIIOXeHHe 2.

7.7.3. PacieT BARKHOCTHOIO pexEMa GeTOHHBIX CTeH

Brmomnsercs pacteT BRaKHOCTHOIO PexciMa SeTONELIX HAPYIHBIX CTEH C JKPIHOM
no CHuIl I-3-79* (u3n.98r.), CHuII 23-02-2003 no raaau (6e3 ydera CTHKOBRIX HIBOB) AJIA
r. Mockabl,

BraxaocTHBE  peXMM ~ HADYMMBIX CTEH  XapaKTepulycics  NPOLIECCaMH
BJIATOHAKOMICHHA, 3ABUCAUIMMI OT PAAA BHCHIHHX $axTopoB i QHINTECKHX X2paKTCPHCTHK,
OT CONPOTHRACHHA NAPONPOHHMIIAHMIO KOHCTPYKIWMM. Pacyemioe  CONPOTHBIICHHC
naponporHuaRKo Ry, M - w - Tla/Mr (10 IJIOCKOCTH BO3MOXHON KOHACHCAIUAH) JIOJDKHO
66rTe Be Mesee Gombbicro u3 Tpebyembix comporRneHMil maponpoHWnAHMio RyT M3
YCNOBHS HEONYCTAMOCTH HAKOMICHHS BAACH 338 NOK SKCIUtyataiu B Rpy™ M3 yCHOBHS
OIPAHMYCHMS BIATH B KOHCTPYKIHM 33 TEPHOA C OTDYIIRTENBHBIMH CPCHHEMECSTHBIMH
TEMIEPATYPAMH.

Pacuer BefieTcs € Y9ETOM  TOr0, IT0 30HA BOIMONHON KOHICHCAIMH PACHONaracTcs
Ha BHemHeH rpapyie YTeIUHTENA.

Pacuernoe conpoTHBICHHE TAPONPOHMIIAKKIO HAPYKHON CTCHBI 10 30HK BOIMOXHOR
Kouzencawy Ry, M- 4 - Ia/mr

0,18 0,16
Re = +— =6533 M9 Tla/mr
0,03 0,3

(B rexumyeckol cucteMe Ry =49 M>-9-MM PL.CT/T)
- 1pa Tommuee yrerumreas 0,18 M Ro=6,6 M TIa/Mr (49,5 » - 7- MM pT.CT/T).

Pacuertioe conpoTHBNeHHe NAPONPOHHIAHKIO HacTH orpakparomell KOHCTDYKMH,
Rum, W - 9 - TTa/Mr, pacnionomeHHON MEKIY HADYNHOH hOBEPXHOCTHIO M ILTOCKOCTHIO
BO3MOXKHON KOMACHCALMH, PaBHO
0,008
Raw = = 1,00 9-Tlahe (7,5 ¥ - 9 - MM pT.cT/T)
0,008
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Tpebyemoe compotusicHHE NAPONPOHHIAHMIO R, H3 yCIOBMA HEAOMYCTHMOCTH
BAKONNSHHA BJlary 32 rofl IKCIUTYATanUK

(1283-996) - 1
Ry®=— =122 walla/ mr.
996 - 761
Tpebyemoe conporuBncHHEe NAPONPOHMIRHHIO H3 YCNOBRS OIDaHHYCHHR BJIArd B
Hapy#HO# CTeHOBON nAHEIH 32 NEpHOR OTPUUATC/LHBIMM TEMOCPATYPAMH HAPYKHOIO
BO3TyXa
0,0024(1283 - 384) - 151
ReP= =6,5 Mulla/ mr,
80-.0,16-3+123

0,0024 (384 - 350) - 151
n= = 12,3
1

Tlpu Tomumure yrewmrens 0,18 M Ry,™ =5.85 M la/mr.

BraskHOCTHBI pexuM [o TIyXoii 4acTH 3KpaHa Mpu OTCYTCTBHM BO3XyX000MeHA B
NPOCNToAKe YAOBRETBOPACT TPEGOBAHMAM HOPM CTPOHTENEHOMN TEINOTEXHHKH HPH pacdeTe
rio CHulT II-3-79* (u3x. 98r.), CHul1 23-02-2003 nna 6eToHHOM CTEHEBE.

Ipu ronmpie yremnutens 0,18M BIOKHOCTHBIT pexaM CTEHH Jyame, yeMm npr 0,16
M, TLO3TOMY JAajlee pacdeT fefaeTcs Ui ToTusl yrervmrens 0,16 M.

CrezylomuM 2TamoOM pacyeTa ABIACTCS y9eT CTBIKOBBIX INBOB-3a30PDOB B
COOTBETCTBHH CO CRCUHAIBHO pazpaboTaHHOH METOAMKOM BIAXHOCTHOPO pacdeTa A
BeHTHIMpYeMEx dacanos [22] mra mamenel sxpanos 0,6x0,5 M npH BRITONHCHMH HX H3
KepamorpasuTa TonmpHOM 8 M. Ilpu 1y, = 6,5 mapaMerpsl CTHIKOBBIX INBOB MEXKAY
IKPAHAMH ONpPENEATCA K2R MIBAMANBHO JAONYCTHMBIE, 2 OPH Ny = 0,1 KaK ONTHMAasbHbIE,
103 TOMY HEOOXOAMMO BHINONHMATE /B2 PACYCTA NPH 0GOUX SHAYCHHUAX Ny

Y¢50BHOE CONPOTHRJIEHME NAPONPOHIUAHHUIO 323008 B TOPM30HTANBHBIX CTHIKOBEIX
CoeIHHEHHAX IKpaHoB o hopmyne (19)

apy Ny = 6.5

0,008
Ry=

=0,005 M- 4 -MmM pr.cr/r (0,0006 M- 4 TTa/ mr),
(6,5/4)

rae; 0,008 M - TommuHa 3KpauHa.
DY N = 0,1

0,008

Ra =0,32(0,043)"

" (0,1/4)
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CiiexylomuMm 3TAIOM PACYETOB ABASETCA Y4er BO3AYX03a(iopHRX UIBOB M OTBEPCTHI
npuBenexHoH riomanso 0,014 M* Ha M’ 3kpana.

Conporusnente HAPONPOHKUIIAHMIO YCIOBHOE, TIPUBEACHHOE

dopmyna (21)

mpuNg =635

Re® =

1-0,014 0,014
+

15 0,005

=0,34 » - - mm pr.ovr (0,045 v 9 a/mr)”,

rne 0,014 M® - NpuBCICHHAX NMNOMRAL PHTOYHEIX UIBOR U OTBEPCTHIA.

opu g =0.1
1
Rys™ = =5,75(0,76)"
1-0014 0014
+
7,5 0,32

Tpefyemoe CONPOTURNICHHE NAPOTPOHHIAHMIO R, B3 YCHOBHS HEXOMYCTHMOOTH
HAKOIUICHHA BIArY 32 r'Of IKCILIYATAUHH:

PaccunsisaeM XyAmui, ¢ TOYKH 3pEHHA BIRKHOCTHOIO PEXBMA, BADHART

IIpH N = 0.1
(1283-996) - 2,76
Ryt®= ~———————=3,36 M. u - Tia/MT.
996 - 761

Tpebyemoe COmpOTHBACHUE (APONPOHHIAHMIO M3 YCTOBYS OFPaHWICHHA BIAIK B
HaPYKHON CTEHE 3a IEPUO/ ¢ OTPHIATEILHHIMH TEMICPATYDaMK HApYKHOr0 BO3xyXa

mpH N = 0,1

0,0024(1283 - 384) - 151
Ry = =6 o q- ITa/wr.
800,163+ 162

*) B ckobkax B cucreme CH
0,0024 (384 - 350)- 151
n= =162
0,76
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TMockomsky Rgp™ < Rg = 6,53 M* « - Ila/mr, BAaxHOCTHLIE PEXHM B 30HE LIBOB
paccMarpuBacmolt cucTeMsl  AIA r. Mockesl yLOBIETBOpseT TpeGOBaHMAM HOPM
CTPOMTENBHOA TEHNOTEXHMKH A Oeromnol CTeHEl H NpPH ONTHMANBHBIX TapaMeTpax
CTBIKOBBIX [TBOB.

7.7.4. Oupenenenye CKOPOCTH XBMKEHHS BO3AYXa H YHPYTOCTH
BOASHOTO 1apA HA BbIX0AE H3 MPOCIOHKH

OnpenenseTcs CKOPOCTh ABIDKEHHA BOILYyXda B MPOCIOUKE UOpH TeMIepaType
HapyXHOro BO3xyXa Maryc 28°C.

TemnepaTypa BXOAMIIETO B NMPOCIOHKY Bo3ayxa 1o dopmyse (12):
te=20-0,97-(20 + 28) =-26,6°C.

Onpenensiem pacxon Bo3Ayxa B mpocioiike mo dopmyae (10). npu TommMHE
mpocnoixy 0,06 M B cootBercrsan ¢ MITCH 2.01.95 [13}):

Pacxoa Bo3ayxa B npocnodixe cocraBur W =3600-0,1-1,405-0,06 = = 31
KI/M-9,

[ 0,08(:26,6+28)0,9
e V= = 011 wc;
8

V=0,11- 0,07x0,11 = 0,1 m/c,

rae 0,07 - kosddunuenr, yaursmaroumi Tperue [22].

VHpYrocTs BOASHOTO Iapa Ha BLIXOAE W3 BO3NYIOHOH NpocHoiiu €y 6GeroHHON
CTeHbI IPH HA%ANBHOR yIPYTocTH €, = 0,34 MM PT.CT. (B TEXHHYECKOH cHCTEME) o dopMyne
(16).

Pacuer nenaem pia Gonee CHOKHOTO, ¢ TOUKH 3PEHUS BaaroobMeHa, Cydas

npang =01
0,24 + (0,34 - 0,19 - 0,24)-0,995
€ = = 0,35 mM pr.cT,
0,19

]

e My= =0,02; M, + M, =0,19
49
i

My = ——=0,17,; M, es+ M, €,=0,02.964+0,17-0,29=0,24

5,75



€, MEHRIIE MAKCHMATHLHOH YNpyrocTd BojisHoro napa E Ha Berxoze 13 npocnoiii,
passoii 0,39, crenopatensHo, NpHHATHIC NApaMETPh KOHCTPYKLIH YAOBACTBOPUTEIBHLIC.

Onpenensiem BIAKHOCTHRIR PEXUM B IPOC/OHKE 10 TTyX0H YacTH 3KpaHa:

0,153-0.9
LB A Y
0,23 +(0,34 - 0,153-0,23) x ¢
g = = 0,35 s pr.CT.,
0,153
1
M, =0,02, cm.srune; M, -— =0,133

7.5

MM, = 0,153, M,e, + My- €= 0,02-9,64+0,133-0,29=0,19+0,039 = 0,228

0,153- 49

3.117

e = 0,096

€y MCHBLIE MAKCHMATEHOM YIIPYFOCTH BOASHOTO apa.

7.7.5. Pacder BAARHOCTHOTO PeXHMA KHPIIHYHLIX CTEH

Jlanee BLINOMHACM pacyeT BADKHOCTHOIO PEXKHMA HAPYXKHON XAPHHIHON CTEHH ¢
IKPAHOM.

B Tabn 7.4 npuseseHsl A2HALIE O BIATOMAKOICHNM B TOL0BOM HMKAE CTEHBL, c

IKPaHOM,  HMCIODTMM  KO9pPHMUMEHT  NAPONPOFHMIAEMOCTH  TI0 THaggy p=
0,008 mr/m - u - [a.

Kax sumso 13 1a6n.7.4, npy ManoBNaroNpOHMIACMOM 3KDAHE B TOAOBOM UMKIE BO
BCEX MECAUAX YUPYTOCTE BOAAHONG Mapa e Go/bilie MakCHMAMEHOHR YIPYIOCTH BOASHOIO
napa E u, ciezoBarempbHO, NPOMCXONMT NOCTOSHHOE RIATOHAKOIUICHHE B MPOCIOHKE Y
3Kpana, 3 OTHAICHMH OT rOPU3OHTANGHLX IIBOB NPY OTCYTCTBHM IBIDKEHWS BO3AYX2 B
RpOCHOHKE.



Pacnipesenienue BisxHOCTY B KHPOuuHoil creHe Toqmmioi & = 0,51 m,
¢ yTenJienveM MUHBATON ¢ YKPAHOM, HMeromHM 110 rnaan it = 0,008 mr/m - u - Tla,
(0,001 r/m w mm pT. cT.)

Tabnuua 7.4.

Pasmepunocts | Hnpex- ME C 4 1Bl

Chl I 11 111 v \' VI VII VII IX X XI X1

e t, 102 | 9,6 | 47 | 4 | 116 | 158 181 | 162 | 10,6 | 4,2 | 2.2 | -7.6
°C ty 20 20 20 20 11,6 | 1581 18,1 16,2 | 10,6 | 20 20 20

°C At 302 | 29,6 | 247 16 0 v 0 0 0 15,81 222 | 276

°C T -9.9 -9.3 -4,4 42 44 1 =20 -1.3

MM PT €T, E. 196 + 207 | 3,17 { 6,19} 10,24 {13,46¢{ 15,58 | 13,81 } 9,59 | 6,27 | 3,88 | 2,47
MM PT. C1 e, 1,604 | 162 | 241 14026} 5939 {7,941] 9,615 | 9,391 [7,001 [4,828] 3,132 12,0485
MM PT. CT ey 9,647 | 9,647 | 9,647 9,647 5,930 17,941 9,615 | 9,391 | 7,001 9,647 | 9,647 | 9,647
MM pr. CT Ae 8,043 | 8,027 | 7,237 {5,671 - - - - - 14,819 6,545 | 7,598
MM PT. CT e, 4,54 | 4,56 5,06 | 6,06 6,59+ 553 483
Yacwul 744 672 744 | 7201 744 | 720 | 744 744 | 720 | 744 | 720 744
% Qenes | 1311,8 [ 1167,9 | 1105.4 | 570,7| -836,4 5763 9524 | 12248
a/’ Quepea, | 1054 ] 1203 | 225 1619,9) 14508 4269) 2143 | 1248
WM AQ 1206,5 | 1047,6 | 880,4 | -49,0{-2287,2 1494 738,2 {1100,0
M SAQ [3194,014241,7}5122,915073,1] 22858 1494 | 887,6 119876

Kongencar
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Pacuersoe compoTMBICHME DAPONPOHAUAHMIO CTCHM JO JOHM  BOIMOMHOMN
KOHACHCALMK

0,020 0,51 0,15
Ro = ——— + —— +
0,09 0,16 0,3

=391 - u- Tla/™r (29,3 wh-a-MM pr.cT./T)

Tpu yueTe ropy30HTATEHEX IMBOB PAaCHET BIANHOCTHOrO PEXHMa KHPIHMIHOH CTEHEL,
YTEIICHHOR cHAapPYXH MHHEpAIBbHOA BATOH, NOKA3KIBALT CIICAYIOLIEE.

PacyerHoe CONPOTHRICHHE MNapONPOHMLAHUIO 9acTH HApYXHOH CTCHRI,
pecTiONIOKEHHON MEXAy Hapy#sONH TNOBEPXHOCTHIO €€ W INOCKOCTBIO  BOIMOXHOH
KOHICHCAIMY, TIPH Y4ETE rOPH30OHTAIBHLIX MIBOB, PABHO

opE 1, =6.5

Rex™ =0,045 v ¥ - Tla/mr (M. seame) (0,34 s a-MM pr.cr/t)

OpH 1, = 0.1
Rax® =0,76 (5,75)

Tpebyemoe coONMpoTHBiACHEe TAPOUPOHMUAHNIO, R, W - 9. e w3 YCHOBHA
HEAOTyCTAMOCTH HRKOIUICHIs BIIATH 38 I'oj 3xcnnyammm

M N, =6.5
(1283 - 994) - 0,045
Ru®= =0,055 M*- 1 - [a/mr
994 - 761
TIPH Ny, = 0.1
{1283 - 994) - 0,76
Ru? = =095
994 - 761

Tpebyemoe conpoTuBieHde NAPONPOHAUAHWIO M3 YCNOBHsS OrpaHEYEeHHS Bjard
CTCHE 32 IEPHO/ C OTPALIATEHEMH TEMITEPaTyPaMH Bo3yXa Ry ™

O T, =65
0,0024 - 151 (1283 - 384)
Ryp™® = =1,05 ¥ - - Tlalkr

80-0,15-3+273

0,0024 (384 - 350) - 151

n= =273
0,045




&1

mpu N, =0,1
0,0024 -(1283 - 384) - 151
Rp®= =62 M- q.Ha/kr
800,153+ 162

0,0024 (384 - 350) - 151

n= =162,
0,76

Hockomsky Ry > R, €, napamerpst (pa3Mepsl) CTLIKOBHIX IIBOB (BHICOTA) MEHBIIE
ONTHMANBHO-ZONYCTHMALX [IPH OTCYTCTBHH BO3AYX006MEHA B IPOCTIONKE.

Janee NpoBOAMM pacder ¢ y4eTOM BBHIHOCA BarM M3 NpPOCTONKH ABEDKYMIMMCH
BO3LYXOM

OmpenensieM ynopyrocrs BOOSHOIO IIapa HaZ BBIXONE M3 BOZAYIHHON WPOCHOHKH
KHPITHIHONR CTeHbL:
pacyeT BEASTCA A XYAIIETO, ¢ TOUKH 3pEHHS BNaroo6meHa, caytas;

mpU Ny =0.1
0,376 + (0,34 - 0,204 - 0,376)-0,995
e = = 0,34 MM pr.cT.,
0,204
1
e M= =0,034, M;=017, M,+M;=0,204
293

M- eg+ My-e,=0,034-9,64+0,17- 0,29 = 0,376

42 @9

3w

e = 0,095
e,  MeHplle MAaKCHMAILHOM YNpyrocTe BoassEOro mnapa E, passoli 0,39,

CNIEROBATENLHO, IPHHATHIC NADAMETPH KOHCTPYKIMH YAORINCTBOPUTENLHBIE DY ABIDKCHUH
BO3AYXA B IPOCNIOHKE.

78. 3akaioqerHe

7.8.1. Ha 0CHOBaHHM BRITIOMHEHHBIX TEFUIOTEXHHICCKHMX DACYCTOR HAPYXHEIX CTEH
dacanuoii cucremsi "APT-CrcTeMa” ONpPEACHCHEL

7.8.2. TennozaimMTHLIEC KAYECTRA CHCTEMS - M. 1T, 7.8 2.1,
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7.8.2.1. TpeGyemas TONUMHA TESNNOMIONSIMOMHALX GA3ANETOBLIX MHHEPANOBATHLIX
T THa "BeHTH-barrc” CcocraBRzeT NpH  ene3ofeTOHHOE Hecymed  creme 0,16
(0,18) m;* mpu xupmaHOK crere 0,15 M. TlpuBencHmoe compoTHBIeHue Temloniepeaade

HBPYXHBIX CTeH NpPH YKA3aHHOW TONIIMHE YTEIUHTENA « CTaBuT: 3,24+326 m?-°C/Br (upu
npoéMrocTd 25 %).

7.8.2.2. BnaxsocTHbI pexXwuM CACTEMb NpPK YKA3AHHBIX B 0 7.8.3 mapamerpax
KOHCTPYKIMH - oM. ILiL 7.8.2.2.1 -7.8.2.23.

7.8.2.2.1. Tlpn OTCYTCTBAM ABIDKCHMA BOXYXA B MPOCTONKE BIOKHOCTHEIL PEXMM
CTEH MOXCT ORTE HEY OBICTBOPHTEhHEH,

7.8.2.2.2. [Ipx HANHYHHE ABIDKEHHA BO3NYXA B KOMHICCTRE 31 KI/M-5 NpH YKa3aHHEIX B
n. 7.8.3 papamerpax BIAKHOCTHLIA PeXHM CHCTEMBI YIOBICTBOPHTENEH.

7.83. IlapaMetpsi cHoTeMbi, IIPH KOTOPMX ODECIIEYHBAIOTCH yKA3aHHAIEC BLIBOILI B
n.7.8.2, cnexyromue:

- ONTMMANBHAA BRICOTAa (INMPHEA) TIOPH3OHTAABHOTO MBA MEXKJY OSKpaHaMH
cocTaBngeT 6 + 8 Mum;

- PasMepbl IKPAHOB NOIDKHB COCTABIATE He 6onee 600x900 mm;

- TONITMHA BOIXYIDHON NPOCTOHKM MEXKZY YICIUIMTENCM M JKPaHOM COCTaBiHeT
0,06 M;

- TomumHa (WMpHEA) BO3NMYX03a00pHeH mend BuM3y creHnl cocrasymer 0,06 M, a
BO3AYXOBBIBOASINCH INEMM BBEPXY CTEHbI JOJDKHA OBITH HC MeHbIIE BO3AYX03a60PHOM.

o Tlo pacsety B cooteercrsuu ¢ CIT23-101-2004



63

8.  Cocras NpoeKTHO-CMETHOI AOKYMEHTAIHH

8.1. Pafoumii npoext mmM paoyas JOKYMEHTAUHS CHCTEMBI HapYXHBIX
orpaxaednit dacagoB ¢ BEHTHIMpYeMbIM BO3AYIUHBIM 3a30poM  BKMOMaeT: obuiyio
OOACHHTENBHYIO 3AaMHCKY, AaPXHTEKTYPHYI0 4YacTh, KOHCTPYKTOPCKYIO 4acth, obuiyio
KOHCTPYKTOPCKYI0 4acTh IO DEUIEHHIO apXHTeKTYPHRIX Jeranef, chenManpRyl0 49acTh
(BOOCTOK, RHTEHHEI, PEKJIAMY M T.IL.) H CMETHI.

8.2. B ofweii noscHnTENbHON 3AKCKE NPABOASTCS CICAYIOUIME CBEACHHAN:

- APXUTEXTYpHAs KOHUENIIHA peleHus (acanos 3aHUA M OTAENLHBIX APXUTEKTYPHBIX
3NEMEHTOR;

- KOHCTPYKTHBHOE PEIICHHE CHCTEMBI H €€ 3IEMEHTOR;

- pellleHHe CTeLHANBHEIX YCTpolcTE Ha acane (eciiu OHH UMEIOTCA),

- panHbie 00 3¢ EKTHBHOCTH SHEProCOEPEeKEHHA IPHHATHIX TEXHHUCCKUX PeINeHMui,
PE3YALTATH TEIUIOTEXHWHECKUX PaCcETOB;

~ 3KONOTHYeCKaA XapAKTEPUCTHKA CHCTEMEN,

- OCHOBHBIE TEXHHKO-3KOHOMHYECKHE NIOKA3ATEITH CHCTEMEL,

8.3. ApxuTCKTYpHAs YACTE COUEPMHT HEPTEXH $acagoB 3AaHMA, OTAENBHBIX
APXATEKTYPHEIX IMEMEHTOR K y3710B. a2 uepiexax yxajsisaeTcs UpeToRoe pemenue dacana
H €70 OTHENBHBIX IHEMEHTOR.

8.4. KOHCTPYKTOpCKAA “acTh  BKIIOMAET  YEPTEXKH BCEX KOHCTPYKTMBHBIX
JJEMEHTOB CHCTEMKI C Y3NAMM W JETANAMH, & TaKXe crenduKalMi©o TNPUMEHACMbIX
MAaTCPUANoB W ¥3aeiuil.

8.5. CoeumansHas 4YacTh COAEPKAT uepTexy ¢acafoB C TPHUBASKOH MecT
pasMeIneHHA CNSUHATbHBIX YCTPOHCTB, y3Nnbl H JIETaIM KOHCTPYKUMHA KpeIUIEHHS I3THX
ycTpolicTe Ha dacene, a Tamke crnenudHKanuo 000pYIOBAHMSA, MATEPHAIOB M W3JCIMIL,
IPEIYCMOTPEHHLIX IPOCKTOM.

8.6. Cwmernt Ha YCTPOMCIBO CHCICMBbI COCTABIAIOTCA HA OCHOBE NERWCTBYIOHIHX
HOPMATHBOB, EIHHKHYHBIX PACHEHOK, QakTHUYCCKOH CTOHMOCTH 0GOpYNOBAlHA ¥ MaTEPHANOB,
a T2KXKC KANbKYIAUHH, YTBEPKICHHBIX 3aKa3YHKOM H2 OTAeNkHble BHABI PalOT U 3NIEMEHTb
KOHCTPYKUHH.



9, TexHAKO-3KOHOMHYSCKHE NTOKRIATE/IH

CroMMOCTs CHCTEMB /I8 KOWKDCTHBIX 3JaHMH 3aBHCHT OT MX DPa3sMEpoB,
apXHTEKTYPHOro  peurenus ¢racanoB, oOOpyNOBaHHA W OCHACTKH, NPHMEHAEMBIX JUIA
MOHTaX@ CHCTEMH, CTPYKTYPhl NOAPAAHON OPraHM3alMHK H €2 KOMMepHIecKOoH IMOMMTHKH H
npyrux ¢axTopoB B CBA3M C ITHM KOHKPETHA CTOMMOCTH CHCTEMbI MOXKET KoJeGathes B
3HaYMTENbHLIX nipencnax. [losromy wanGonee uenecoobpasHo npHBECTH DPAMBIC 3aTPATH,
TE€ CTOMMOCTb OTHCILHBIX MCMCHTOB CHCTEMEI M €€ MOHTAKA (CTOMMOCT: MOHTaka Oe3
YuETa CTOMMOCTH NECOB, MMOJIEK H APYTHX CPSACTB) AN PAAOBOrO yuacTka dacana 3faHHA.

TloaneMeHTHAA CTORMOCTD (IpAMble 3aTpatsi B $ US) 1 M’ CuCTeMBl LA PAOOBOTO
yuactka dacana (wa 2005 r.).*

- CTOMMOCTB 3/IEMEHTOB HECYLIETO KapKaca, BIUHodas kpenex - 20
- CTOMMOCTh yTCIUIMTENA To/mmsHOK 150 MM, Bimogas kpenex - 15
- CTOMMOCTE 00/WIIOBOWTHOTO MaTepHaia

pasmepom 600 x 600 Mm -20
~ CTOHMOCTh MOHTAXa -24
Hroro -79.

*)

JlanHble O CTOMMOCTH I/IEMCHTOB CHCTEMb MNPEACTABICHH ¢¢ paspaborwikom
000 «APT-IIpoduaby.
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10. OcuoBHbIe NON0XKEHHS NO NPOU3BOACTBY paboT

H CHCTeMe KOHTPOJ/I KayecTBa

10.1. Jlns eInonRenus paGoT no MOHTAKY CUcTeMs! dacax 3nanus pasfuraerca Ha
32XBATKH, YCTAHABNHBACTCA NOPAAOK H HOCICAOBATENBHOCTD HEPEMCICHHEA MOHTRKHHKOB ¢
OJHOH 3aXBaTKH Ha APYTYIO.

10.2. BemtudHa 3aXBaTOK M HX KONHYECTBO B KAKAOM CIy4ae ONPENEIAIOTCH C
yueroM pasMepos (acanoB 3jaHHMd, KOAMUECTBA DabOYMX-MOHTAXHHXOB B Gpurane,
OCHAICHUA CTPOHTCALHOM oOpraHH3auuy OCOPYAOBRHHEM, YCIOBHAMH KOMILTEKTAUHY
MarepHanaMH, HIZeaMAMM H Ip. 3axBarTkoi mMoxeT ObITH Bca BbicOTa dacama. BoamoxkHo
pasgenenue  Gacaja 3MAHHS (0 BBICOTE Ha HECKONBKO 3aXBATOK, YHUHThiBasx HATHYME
NIPOMEKYTOYHBIX KapPHH30B, NONCKOB ¥ Apyrue ¢akTopsl. B ropu3oHTansroM HanpasjieHUH
3axeaTkoi Moxer OwTe MO0 Bech dacar, nnubo onHa cexrmA, mMGO NPHHAT Apyroi crocod
Aencuus ¢acana Ha 3axsarxu. Paibuska dacanos 34aHHR Ha 3aXBATKH U BLIGOP CpeACTs /R
paboTel MOHT2KHHKOB Ha BRICOTC (IOZMOCTH, JHONbKH, [IOXBEMHEIC wWiaTGopmsel u T.L.)
BRUMONHAIOTCA B MpoexTe opraumsamuy crpontenbcrBa (IIOC) umu 8 Texmonormyeckux
KapTax.

10.3. Tlpu MOHTaXe CHCTEMBI Ha PeKOHCTPYMPYEMbIX 30aHUAX palboTsl HAYHHAIOTCS
¢ oudCTKH Dacaja OT HCCBA3aHHBIX ¢ OCHOBAaHMEM IEMCHTOB, TAKUX, KAK OTCIOMEIIHECS
MTYKAaTypKa, ¥packa ¥ T.I1. Kpome Toro, Ha ¢acaie ClieAyeT NEMOHTHPOBATL BOJOCTOKH,
KPOHIITEH HbI, aHTEHHE], BLIBCCKH M T.11.

10.4. MoHTax cRCTEMbl HAYHHACTCA C PA3METKH (acana H YCTAHOBKH MAIKOB, IO
KOTOPO# SyZyT YCTaHABIMBATLECK ¥ KPENATHCA K OCHOBAHKIO KPOUIITEHKE! H BepTHKANBHEE
npodunk. PasMerka BBITONHACTCE C NOMOMIbIY MEOJCIHYECKHX NPHOOpPOS, YPOBHS, OTBECA,
PYJICTKH ¥ MEPHBIX peeK. Y CTaHOBKA M KpeNleHUe KPOHIITEHHOB, BEpTUKATBHEIX MporIeit
B IpCACNax 3aXBaTKH MOMKET MPOM3BOAHTLCS B 3ABHCHMOCTH OT pemieHni, npusatsx B 110C,
CHH3Y BBEPX WiK HaoGopoT. I'opH3OHTANEHOE PACCTOSHHE MEXAY BEPTHKAIBHBIMH OCAMH
ONpeNe/ETCA UIMPHHOA OONMUOBOYHEIX WAMY. BepTHKaNbHOC pacCTOAHHE MCKIY
KPOHIITEHHAMY YCTAHABITHBACTCA HR OCHOBE CTATHYECKOTO pacuera, BBINOIMEHHOr0 UL
KOHKPETHOTO 06bEKTa.

10.5. Tlocne pasMeTky ¢acata CBepIiATCA OTBEPCTHA MOX MroBeNy MU KpemieHMs
KPOHIITCHHOB K OCHOB2HHIO TOCPCACTBOM aHKCPHEIX 60T0B. JIns CHMXEHIA TeIIoNepenayn
B MeCTe MpPHMBIKAHMS KpPOHIUTEHHA K OCHOBAHHIO MeXAy HHMM Ha aHkepuuidi Gonr
YCT2aHaB/NBAETCA IaPOHHTOBAN NIPOKNAIKa.

B cnygasx, xorsa ocHoBalyeM ABIACTCA KMPIOMUNHan KIANKA, HEAb3X yCTAHABIMBATE
mobem B WOBB KIANKH. MuHMManbHoe DaccTOsHME OT Kpas KOHCTpYKuMH fo mobens
OrOBApHBACTCA CNEUHANBLHBIMH PEKOMEHAasiaMu  GrpMer-H3roToBuress  modencit. Jing
OpOBEPKY 1IPABHABHOCTY mMoxbopa aHKepHoro mobeas HeoOXOAMMO MMPOM3BECTH €ro
HCNEITABHUE HA BBIPEIB.

Kareropuuecky 3ampemlaeTcs CBEpIHTh OTBEPCTHH WLIA Jrobencit B nycToTebIX
Kupnuyax M 6nokax ¢ noMomeio nepdopatopa.
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B cHCTCME JOMYCKACTCR NPHMSHSTh TOMBKO CEPTHOMUAPOBAHHBIC KPENCKHME
AMEMEHTHL.

10.6. K navany MONTZKA TEIUIOM3OASUMH 3aXBAaTKa, HA KOTopo# npom3somsrcs
paboTsi, nosmkHa OBITH 3AMMINEHE OT NOTANAHMA BIATH Ha CTCHY Y JUIMTH YTCTUHTENA.

Hexmioyennem MOTYT OBITH CTy4aH, KOrig2 MOHTOKHHKY HE NOKMaaT pafoume Mecta
Ji0 TeX nop, Noka BCEe CMOHTHPOBAHHKIE [UIMTE!I HE 3aKPOIOT NMPENYCMOTPEHHON IPOSKTOM
BETPOBIArG3aIHTHOMN MIACKKOH.

10.7. Jlo Hauala MOHTaXa TCIUIOM3OMNLMOHHBIX NNMMT HEOGXOAMMO YCTARHOBHTE
HoxonbHeHE nepdoprpoBakHni BeHTHIAUMOMHELT Mpodws. TITHTE! yrenauTens KODKHEI
YCTRHABIMBATHCA ILIOTHO APYT K APYTY TaK, ¥robp B uBax He 6bu10 nycroT. B cnygae ecu
YKJansBactcs 6oAbmME OAHOrO C/IOR YTCILIMTENA, LOBLI [IMT BHTIONHAIOTCH B Pa3lexky,
q100b1 MeXAY HMMH HE GBiNO CKBO3HBIX mieneil. Ecnmi wabexath nycror HEe ymaercs, OHH
AODHHBT OBITH TINATEIHHO 33HENAHBI TEM X¢ MatepHanoM. Cresa nomksa OuiTh yTeILIEHA
naHTaMK 10 sceif MOBEPXHOCTH. KpenieHue IUIHT YTEIUTHTEA K OCHOBRHHIO POH3BOIHTCK
IIACTMACCOBBIMU  QIODCNAMHM  TAPENLHATOTO THOA C PACHIOPHBIME  CTepiHaMM. ipu
TIPHMEHCHUH BETPORJIATO3AIIMTHON IUICHKH JUMTH YTEIUINTENN CHayala Kpensics &
OCHOBAHMIO JBYMN JIOOCNAMH M TONBKO IOC/HC YKPHITUA HECKONBKHX DANOB TUICHKOH
YCTRHAB/IMBAIOTCA OCTAJIbHBIE NPEAYCMOTPEHHble MpoektoM Ax00emm. [NonorTauma mneRKu
YKNannIBaloTes ¢ nepexiectoM 100 mm.

10.8. B xpeneiomsiii 3aKuM KPOHIITEAHA BCTABIOTCS Hecymue BeprukadbHsie T-
oOpazusie wim L-oGpaznsie npodmmm. Onu ssnsiores 62304 AN YCTAHOBKH OO THIIOBOUNBIX
wmt dacana B npeaenax HPOCKTHBIX JOMYCKOB. YCTAHOBKA KaWAOroc mpoduns, ero
TIONIOKEHHUE B BCPTHKANLHOM MNOCKOCTH NpPOBEPACTCA COOTBETCTBYIOHIAME NpH{opamu:
TeopomaToM, oTBecoM M ap. Kpennewwe npoduns B KpOHIOTEHHE NPOM3BOAMTICH NpH
HOMOIIM ONHOCTOPOHHMX 3axnenok. JinwHa sepruxamnsHpix npoduneil, Kak NpaBmIo,
COOTBETCTBYET BBICOTE OXNHOIO JTaxa. B Mecte cTeikoBKH upoduneif mo Bepruxanmn
OCTAB/SIOT TEMIEPATYPHbIL 3a30p 8 -10 MM,

10.9. Monrax OOCIHMIOBOTHBIX TUIMT ITPOMIBOUTCA NOPAAHO HPCHMYIIECTBEHHO
cuusy Beepx OOGITHIIOBOUHBIC TTHTHI YCTAaHABIWBAIOTCA NMPH TIOMOUTH KIAMMEDOE, KOTODBIE
KPSHIATCH K BCPTUKANGHBIM HECYIMHM MPOQIAM MOCPEACTROM OXHOCTOPOHHMX 3aKIEMOK,
ORHOBPEMEHHO NPOUIBOAMTCH 06IBIIOBKA OKOHHBIX [IPOEMOB M APYTHX 3ieMeHTOB (acama
1% KpenneHHs OKOHHBIX OTIHMBOB K OKOHHOMY ONOKy MCMONB3YIOT CaMOHAPC3aiOmHe
OUHMHKOBAHHKIC BHHTbl. YCTAHOBKA IUINT, TODM3OHTANBHBIX OTIMBOB, BEPTUKAIBHLIX Y
YTIOBEIX INOBHSIX IUIAHOK OCYIIECTBASETCA B COOTBCTCTBHM € MPOEKTHOM JOKyMEeRTaume
Bo BpeMA MOHTaXA OTACROYHBIX IUTHT CAEAYET CAECHMTH 38 TEM, 9T00ul BOIAYLOHLIH 3a30p
OCTaBaICA OTKPHITRIM U 6€3 KakuX-1HO0 NOCTOPOHHHX BKITIOYCHHH.

10.10. B npouecce MOHTaXa 3NEMEHTOB CHCTEMBI  JIOMDKCH  TIPOBORHUTCH
MOONEPAtMOHKBIN KOHTPO/E KauecTBa paboT H COCTaBNATLCA AKTHI Ha CKpalThie paboTsr. DTo
AODKHO BHNOJHATRCA B COOTBETCTBHH ¢ JAcHicTayomieH B NOAPARHONH OpraHM3ALMH
"CucreMo#t yIpaBieHNA KOHTPOIEM KAaYECTBA TPOAYKLMK", FIC YKA3aHO, KAKHE (1apaMEeTphl U
TCXHOJOTHRCCKME NMPOLIECChI KOHTPOMPYIOTCS, M JIMLA, OTBETCTBEHHEIC 3a BBINONHEHHE 70
paoTel. B cocraBe kOMMCCHM, NOANMMCHIBAOMIE!H aKThI HA CKPHITHIE paboThl, AODKHB GBITH
PEACTABUTENH MPOSKTHO#H OPraHu3aiMi, OCYIIECTRISIOUME ABTOPCKHIA RAN30P.
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10.11. PaGoTnI 10 MORTRXY CHCTEMEI MOTYT BBINOJHSATS OPraHM3alMH, COENMATHCTH
KOTOPBIX HpOULTH OOYUeHHe M MMEIOT JIMICHIHIO Ha MPABO BLIIONHEHHA YKA3AHHLIX palor
or 000 “APT-Ilpodsuns”.

10.12. Bce paGoTh! NOMKHE! TPOM3BORHTECA O] KOHTPONEM JIHIA, OTBETCTBEHHOrO
3a GesomacHoe nponssoacTee paGor, H B cooTBercTBHH ¢ TpeGosaunsmu CHull 12-03-2001
BesonacHocrs Tpyaa B crpourenscree. O6mme TpeGosamux u  CHuII 12-04-2002
BesonacHoCT TpyA@ B CTPORTENbCTBE. CTPOUTEHHOE TIPOH3BOACTRO.

11. IipaBHaa 3KCNAYaTaNHMH CHCTEMBbI

11.1. Jinst coxpaHeHws temiodu3mdeckuxX MokasaTeneit BEHTHAMpyeMOro dacana
HEOOXOIHMO KOHTPONHPOBATH COCTOSHHE YTEIUDIOMIErO CJI0A, BO3AYIIHOMO 3aiopa H
06MHIOBOYHOIO NOKPHITHA.

11.2. B npouecce CTPOHTENLCTEA ¥ IKCIUTYaTallMy 3NaHHA HE OIYCKACTCR KPEenuTh
HEMOCPEICTBEHHO K OONMIIOBOYHEIM MaTepHanaM JoObIe HETalu H ycrpolcrsa.

11.3. He caexyer JomyckaTh BO3MOXHOCTE NOTANAHHS BOJIB! C KPHULM 3AAHUN HA
oGNMIOBOYHBE MaTepHasl, JUld Yero HEOGXOMHMO cozepXars xkenoGa Ha Kpelme M
BOJOCTOKH B pabo4eM COCTOAHHH.

11.4. Hapyxsyio o6nHLOBKY BeHTWIMpyeMoro ¢acana HeoGXOZMMO peryispHO
OYHIUATL H MNEPUOJHYCCKH MNPOMBIBATL MOIOINEMH cpencrBamu. [Ipum >ToM crexyer
HCKIIOYHTEL NONAafaHKe rpa3Holl BOAB Ha BETPOBJIATrO3AMHTHYIO IUICHKY, KOTOPOH NOKDHIT
YTEIIHTENb.

11.5. Bo u36exanHe MEXaHHYECKOTO IOBPEKACHHA BEHTHJHMpyeMoro ¢acana
HEOOXOIMMO HCKMIOYHTH pasMellcHHe aBToMoGHeH y ero HOKONLHLIX JacTe.

s yctpateHHs Re()eKTOB B Clyuae MEXaHHYECKOIO NOBPEHKACHHA BEHTHIHPYEMOTO
dacana HeoOx0xuMO 0GpAIIATECS B MOHTAXHYIO OPTaHH3ALMIO.

Anpec 000 “APT-TIpogws™
Poccust, 197373, r. Cauxr-Ilerepbypr, np-T ABHaKOHCTPYKTOpOB, A. 6, Tein./daxc
(812) 325-96-03 (04), E-mail: art-design @ Spbtig.ru.
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IepedeHs HOPMATHBHSIX JOKYMEHTOB R JHTEPATYphi

CHull 2.08.01-89*
MI'CH 3.01-01
CHull 31-01-2003
CHulT 2.01.07-85*
CHalT 2.03.06-85
CHaulT I1-23-81*
CHall I1-3-79*
(3. 98 1) Y
CHall 23-02-2003%
CHall 23-01-99
CHall 2.01.01-82
CHaull 2.03.11-85

CHull 21-01-97*
MICH 2.01-99

TOCT 17177-94

TOCT 22233-2001
I'OCT 26805-86

IOCT 27180-2001
TOCT 30971-2002

T'GCT 7025-91

rOCT 481-80

CI1 23-101-2004

Kunble 3naHHA.

XKunsre 3zaHus.

3nanKg KRITBIC MHOTOKBADTHPREIC.
Harpy3ku u Bo3accTus.
AnOMHHHEBBIe KORCTPYXIIKH.
CranbHble KOHCTPYKIUMH.
CrporrensHan TEIIOTCXHEKA,

Tennopas 3amura 3gaHuAil.

CrpoHTe/nsHas KIHMATONOIAA.

CrponresbHas KIHMATOROMMS ¥ reodHu3HKa.
SamuTa CTPORTENLHHIX KOHCTPYKIMIA OT
KOPPO3HH.

Toxapias 6e3onacHOCTE 35aHK# B coopykerHit.
HopMarHBpi No TeIUIO3AMMTE K
TEIOBOZOMICKTPOCHAOKEHHIO

Matepaans K A30EUA CTPOATERLREIC
TEMIOH3ONAHORHBIE. MeToas! #icnbITanuil,
Ipoduny npeccosanubie n3 AMIOMBHAESBRIX
CINABOB JUIA CBETONPO3PAYHBIX OTPAKAGIOMHX
KOHCTpYKHHA. OGIIHe TEXHHIECKAC YCTOBHS.
3axsienka TpyBuaras 114 OfHOCTOPOHHEH
KNEITK# TOHKOAHCTOBRIX CTPOHTENBLHEIX
METAUIOKORCTPYKIHH. Texnuyeckue ycnoBHsL.
IImury kepaMudeckie. MeToONBI HCMBITAHA.
[1IBB1 MOHT2XKHBIE Y30B NPUMEKAHHH OKOHEBIX
6)10K0B K CTCHOBEIM npoemaM. O6uome
TeXHHYCCKHE YCROBHA,

Kapnug ¥ xaMH# KepaMHYECKUE H CHITHKATHEIC.
MeToap! onpeaencHus BOAONOTNOMEHUA,
IIOTHOCTH M KOHTPOJS MOPO30CTORKOCTE.
ITapounT 1 MPOKNAXKH M3 HETO.

Texuyaecxye yCnosus

[IpoeKTHpOBaHMe TEIOBOM 2aIITH 3HAHHI.

PexoMeniaIAR 10 OPOBEPKE ¥ YYSTY BO3KYXOIPOHHIAEMOCTH HAPYXKHEX
OrpaXTarOUMX KOHCTPYKIHI HMHUNbIX 30auui.

ITHUHUDI xrummia. M., 1983,

PexoMenJausH o NPOSKTHPOBAHKIO M NPAMEHEHMIO /U CTPOKTENBCTEA K
PEKOHCTPYKIHH 3NaHEH 8 I. MOCKBE CHCTEMNE! € BeHTHWIHPYEMBIM 3330pOM
"Kpacnau". [TpaBarenscrso Mockasl, MockoMapxHTekTypa, M., 2001.
3akmoyenHe K npoToKon ceprudukanmonnsx Henbrarki HUACD

Ne 510725.06200r. M,

CripaBo4HaX NPOEKTHPOBIMKA. PacuetHo-Teoperyyecknit. Kumra 1. M.;

Crpoinanar, 1972.

1) - AeficTBYeT KO BCTYIUICHHA B CHAY COOTBETCTBYIOUIETO TEXHHYECKOTO perNaMenTa;
2) - HOCHT PeKOMEHNATENbHAIA XapakTep 0 perucrpatmu Mumioctom Poccuu.



Ipuroxcenue !
Toccrpoii Pocerta cnpagoyroe k pasdery 6

{'ocyapeTROMIOG YnurapRoS NPEAPUATHE

“UesTpansusifi HAYMHO-ECCALNOBITEMCSLE
mu&mn A’mxmﬁ . ’“’“:?’m JHpexTOpY 10 HAYSHOM ACATCILHOCTH
HH 7721193175 OAO IIHHHSN xaneama
Iyl IIHHHCK Tpapaxy IO.T.

yu. B.A. Kywepesxo
109428, Mocxas, 2-1 Hucturyrcrag, 6
Ten (095) 171-26-50, 170-10-60
daxc 171-28-58

14.11.2001 r. Ne 1-045
Ha Ram Ne 320-1437 ar 25,10 20011,

Ilpu pacwere yxa3ansof B Bamen MHcEMe CHCTeMB! "0S/DIDOBKA-IOKPRITHE" BeoOX0au-
MO YURThIBaTE ReHCTHHE CpeaRest (W,) K NVIbCaHOEHOMR (Wp)COCTARISIOMEX JARICHHA BETP2
TTpr aToM 211 377eMeHTOB OGMMIOBKH, PACIIOMOKCHHEX E) HABETPEHHON JTOBEPXHOCTH 3HaHHA
#,,00peaenserea no dopmyre § CHall 2.01.07-85* "Harpysku & sosneiicrsas”, Jns snemen-
TOB OB IHLIORKY, PECITONOKEHENIX Ha GOKOBBIX B IONBCTPCHHOMN CTOPOHAX 3AAHRAA, NONYCKACTCA
TPHIMATE

Wp = 03 Wn(h),

rae h - BEICOTR ANANEA
TIpw onpefeneHHE BETPOBOR HAIPYIKH, NeHCTEYIODICH Ha BHYTPCEHME NOBCPXHOCTH pac-
OMOTPHDAEMLIX XOXNOTP YKL, MyLCIIH NIRNGHMAA JOUYCERSTCA KO YINTRBTE.
Ommoepexemie obpamiaem Bame BEMaHAe E2 T0, IIO IOPH PacHere YiNop KpSIUICHuy
EMERTOR OBNATIGRKH CREJTRION COCTARNTIIYK) (Wa) BETPOEOR HArpyaxs RCOOXOINMO ype-
sarrs Ha 20 %.

3aM. IMpCKTOpa HHCTHTYTS J’; W Haszpor JOI.

Hen. Tanos 1747312
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Hpuroxcenue 2
enpasounoe k pasdexy 7

Onpeaenense BARARAS KPOHIITEHoB
HA TEMIOIRMKTHEC KadecTBA PacaiNoli creTemnl

Pacuer pLMOMHACTCE JUIN IBYX BapHMAHTOB CTER (KHPIMIMMX W OCTORHLIX) 1

Kpoumrednon w3 amovuuns (A =221 B/M°C) u cramu (A = 58 Br/m°C);

NS TUIOCKMX  HCONHOPONHWIX OFPRKMNAICIHX  KOHCTPYKIMH, CONEMAIINX

npuseneHusie B npusokenHH "H" Caoza mpasist  TemmonpoBORHLIC BKIOYEHKA,
k03 PHIMENT TENNOTEXHIISCKOR OMHOPOAHOCTH 7 OnpeaeiAercs no bopmyne

rae

rae

m

r={1+ (VA) E Ras R ) al «1', )

A - 1O %)e, 970 # B hopmyne (10) Crona npasus,

m - SHCRG TORNORPOBORMLIX BRNOUERHN KORCIDY UK,

a,l, - COOTBETCTBESHHO WUMPHMHA M JUTHHA ! -I0 TEINONPOBOAHOTO
BKIOUEHUS, M,

P - KO3pHUMERT, 3aBHCAMMA OT THMA ¢ -0 TEILIGNPOBORHONG
BKMIOMCHUA, TPUHMMACMBIR ANS METAUMYECKHX BKIIOYGHHH no
Gopryne

=1+, 8 (ha, Ro,™), @

Wy - KO3qupHUMEHT, 3aBHCAINHI OT THIA TEOAOIPOBOAHOTO BKIIOYEHHA,
npHHEMacMbi o Tabme H2 nprnoxenus Csona npasu,

8, , M - TommMHa M H KOIQGHUMEHT TertonposossoctH  Br/(m-°C),
YTEIUTHTENA 1 M0 YHACTKA OrpOKAAOINCH KOHCTPYKLIN,

Ry Ro,™ - counpoTHBicHHE  TCIUIONEDENAYE  OrpOXIAOMICH  KOHCTPYKUMH,

(M2-°C/BT), COOTBETCTBEHHC B MECTAX [-I'0  TEILIONPOBONHOTO
BKIIOMEHHUA ¥ BHE ITOIO MecTa, ofipenendemoe tio Gopmyne (8) Ceona

THpaBUA

Jns OKOHHBIX OTKOCOB KOXQQULIMEHT TCIUIOTEXHHUIECKOR ONHOPOAHOCTH 7 CNEAYET

onpeaensTs o dopmyne

r={1+ (wA)Eg(A,f,}" 3

Ilnomans A, 30HB! BIUAHHA -1'0 TCILICIPOBOAHOIO RKIHOUCHHA NPH TOMMHHE CTCHRI

8., M, onipeaenseTca no Gopmysne

JUIR TOPH3OHTAIBHLIX M BCPTHKAABHAIX OKOHHAIX OTKOCOB BJIMHOHA COOTBETCTBEHHO

Iy, D>, (M)

A, =28, (hh+1)+ 78 4



Pacuer GeTonnol CTeHb! ¢ KPORWITEHHAME M3 AMIOMUHHS

OnpenenscM HCXOMHBIE ABHHBIE B COOTBETCTBHH C npuioxerueM "H" Ceona npasun

aim 0,004 x 221
= = 46,8,
S& 0,42 x 0,045
rae & ¥ Am - TOMOHHS B K03GGHLMEHT TErUIONPOBOXHOCTH TEILIORPOBOLHOIO
BKILIOYCHHS,
Sua - TOMUIHHA CTCHBE H KOIPPHLUHEHT TCIUIONPOBOAHOCTY YTCILTHTENA.

Onpenensem ¥y no tabn. H 2 mpun. H CI1 23-101-2004
¥ = 0,665+ [(1,254 - 0,665) x 26,8)/30=1,2

Onpenensem no dopmyne (2) aawsHOoro npwioxenus wWiad  CsONa npasmi

KOIPPULMENT X;
K= 1+ 1,2 x0,16%(0,045 x 0,004 x 3,9) = 44
rre 3,9 - CONpOTMBICHWE TEMNONEPEARYE MO IIAXH CTEHBL.

OnpeaenseM  x02OOUUMEHT TENIOTEXHHYCSCKOH OAHOPORHOCTH, YHUTHIBAOLIHI
BIAMAHHE KpoHinTeiHOB N0 dopmyse {1) nanHoro npunoxkennusa wim (12) Ceoaa mpasi

1 39
I =[1+ —3(
0,54 038

)x (0,004 x 0,07 x 44)]" = 0,81,

rae 038 M2°C/BT - CONPOTMBNEHME TEMAOMCPEAAdE MO0  TEnIONPOBOJHOMY
BICTIOUEHHIO (KPOHLUTEHIY),
0,54 v - pacueTHas [I0MAb BIIMSHHS KPOHINTEHHa,
0,004 u 0,07 - TonMHA ¥ 1OHMPHHA (JUIMHA) TEILIONPOBORXHOIO BKITKOUCHNS,

OnpenemmeM K03QOHUHEHT TETUIOTEXHHIECKOH OOHOPOIHOCTH (PArMETA CTEHL!
3x3 M ¢ oxkoHHBIM npoemom 1,5 x 1,5 M 110 Jopmyne {3) aamHoro
NPHAOKEHHUS

0,26 x 2,4
Io= (] # —————)' =0,91,
6,15
e A=2x034(1,5+1,5)+3,14x0,34 =24 *
(MpHuATAs TOMEMHA CTEHB! HE YYHTBIBAET TONIIHHY POCIOHKA U 3KpaHa).

TpusenerHbi KO3PPUUMEHT TEIIOTEXHHUSCKOR OTHOPOIHOCTH
Ip=0,81x091 =073

anBCJXCHHOC CONPOTHRACHHUE TENaoNICpenave
R®=39x0,73 =284 M°C/Br



T

Tpebyeman TOMUAHA YTEIUTHTENN
3,13 1 018 1

Sp= (——— - - - 0,12 - —) x0,045=0,18 M
073 87 2,04 23

BapnauT GeTonHOM cTeHbI ¢ KPOHITEAHAMH HI CTANH
Toamuwo# 0,004 m (4 Mm)

alm 0,004 x 58
— e = 12,3
5 0,42 x 0,045
W =0,43 + [(0,665 - 0,43) x 2,3/10] = 0,48;
K =1+ 0,48 x 0,16%/(0,045 x 0,004 x 3.9) = 18,1;

139
N = U1+ (——) (——)x (0,004 x 0,07 x 18,1) =0,91;
0,38

o= 0,91 X091 0,83,
R, =3,9 x 0,83 = 3,23 *°C/Br
Tpebyemas TOMOWHA YTENHTENS

3,13 1 1

8p = (——— - —— -0,18/2,04-0,12 - ——) x 0,045 = 0,16 m
083 87 23

BapHauT GeToHHON CTeHb! ¢ KPOHIITEAHAMM W3 CTANH
nps ux rosmune 0,002 m
akm 0,002 x 58
—_———— = 615,
&2 0,42 x 0,045
W =0,231 +{(0,43-0,231) x 1,15)5 =0,276;
K =1+0,276 x 0,160,045 x 0,002 x 3,9) = 20,0;

1 39
) (———)x (0,002 x 0,07 x 20) = 0,952,
0,38

ne = M1+ ¢

¥

T~ 0,91 x 0,952 = 0,87,



73

Ro™ =3,9 x 0,904 = 3,37 *°C/Br;

30 1 1
Bup = (—— « —— ~0,14/2,04-0,12-——)x0,045= 0,15 &
087 87 23

IIpu pacueTe NPUHATH P& NENRHO-CHAPCHHBIC OKHE.

BapeaHT 1 ApuHYHOHA CTEHB ¢ KPOHIITEHHAMY
H3 &JI0 AHHHA NPH 1X TonmMHKe 0,004 M

aim 0,004 x 221
= = 26,2,
5A 0,75 x 0,045

¥ = 0,665 + [(1,254 - 0,6 5) x 6,2)/30 =0,786,

Kk =1+ 0,786 x 0,15%(0,( 15 x 0,004 x 4,43)=233;

1 443
fw = {1+ (~—)(— x0,004 x0,07x233]= 0,94,
0,54 0,94
0,49 x 5,328
fo=(1 +———)" =0,704;
6,15

e A=2x066(1,5+ 5)+3,14x 0,66°=5328;
(tpUHATaA TONIIHAA CTEH HE YIMTLBACT TONIMHY MPOCIOHKH H 3Kpana).

¥ =0,704 x 1,05 = 0,74
Iop = 0,94 x 0,74 = 0,7, 41 » 5a 4,1% meHsine, seMm no 1a6a.7.2;

R.® = 443x0,7=3,1 12°C/Br, w0 wHa 3% MeHbue, uem TTONYHEHHBIC
¢ nomoursio 1a611.7.2

TpeGyemas TOMIMHA YTC JMTEAR
3,13 I 0,51

8p=(—— = — -— —-0,12-
0,7 87 2 0,64

)X 0,045 =0,153 u,

9710 Ha 2% Gonsime nOMy* SHHOM TONUDMHL C oMok Tabt. 7.2



*

BapuasT kupnuasoit crennl ¢ KpoHmTeHAME W3 CTAIR
npa nx rormane 0,004 m

aim 0,004 x 58
= e 6'9-.
SA 0,75 x 0,045

¥ =0,231 + (0,43 - 0,23) x 1,9)/5 =0,306;
K =1+0,306 x 0,15%/(0,045 x 0,044 x 4,43)=9,7;
1 443 T
r=+ (—){—)x (0,004 x007x9,7)] = — =0,976
0,54 094 1,024
L=0704; 1, =074, 15 =0976x0,74 =0,722,

ITO ICBUBANEHTHO JAHHLIM 1200 7.2,

Tpebyemas TomuuHa yTeumHTEIL
3,13 1 0,51 1
=( - - - —-0,12)x0,045= 0,15 m,
0,722 87 064 23

9TO IKBUBANCHTHO TIOAYICHHOM C NOMOIIBIO Tabs.7.2 TOMIHHE YTeILTHTEAN.

Bapuaur xnpnuanoli cretbl ¢ KpoHMTeHRAMYU
H3 CTRJH npu ¥X Toummue 0,002 m:

aim 0,002 x 58
= =345,
SA 0,75 x 0,045

¥ =009 + (0,231 - 0,09) x 1,453 =0,16;
%= 1+ 0,16 x 0,15%/(0,045 x 0,002 x 4,43) = 10,12;

1 443 1
r=[1+ (—)(—)x(0,002x 0,07 x 10,12)] =099

» »

r, =0,704; T =0,74; 1, =0,99x0,74 =0,73,

TpeOyemas TONMIMHA YTETUTHTENA
3,13 1 1

Sy =(—— - —— -0,51/0,64 -0,12 -— )x 0,045= 0,145 M,
0,73 8,7 23

970 Ha 3% MeHBLUC NOXYYCHHON TONINMHE] ¢ HOMOoIbIo Tabn.7.2
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BRINIOTHCHHBIMH PACUCTAMH YCTEROBNEHO:

- TOMIMHR YTCIUIHTCNs B MNPHBCACHHLIX pacderax OmM3ka X nonygeHHol Ha
OCHOBaHHH JaHHbIX TA0N. 7.2 M 7.3 Ans GETOHHLIX H KMPIHYHBIX CTEH;

- U8 AMOMHHHEBRIX KpoHmITeiioB TpeOyemas TommuMHa yrennureas Gomsume, 9eM
AN crampHbiX (mpH ¥x oxumaxoeofi TommuuHe 4 MM) Ha 12% - ans GeToHHBIX M Ha
5% - A KUPIITHLIX CTEH;

- TpcbyeMad MakCHMANbHA® TONMMHA YTCIUIRTCNd Y OCTOHHRIX CTEH ©PH
amOMHHHEBBIX KpoHiuTeiiHax cocrasnser 0,18 M, a xupnyamnx - 0,153 M. Auanorwassdi
noxa3aTesh IIpH CTANbHLIX KpoHimTeiiHax cocrasmser 0,15:0,16 M, a KHpIHMYHBIX -
0,145+0,15 &,

- Hebommas pasrmamia B TpeGyemoif Tonmmmume yreuHrens InA GETOHHBIX H
KHPNMYHBIX CTEH OOLACHACTCS OONMBImMMH TEIUIONOTEPSIMY MO OTKOCAM Y KHPRHYHBIX CTCH
(Fo6er = 095095 M, Toppe = 0,74). TemnonorepH 3a caeT KpOHUITCHHOB (HanpuMep, M3
AJOMMHMA) Y GETOHHBIX CTEH CYHIECTBCHHO OGompie, deM KHPNUIHWX (T eer = 0.81 M,
T wpn. = 0,94) OnHako 5Ta pasHiia HMBEIHPYETCH TEIUIONOTEPAMH 10 OTKOCAM;

- K03 PHIMEHTH! TEMIOTEXHHYESCKON OJHOPOAHOCTH NPH HCNIOML30BAHMY  CTA/ILHBIX
KPOHIITEIHOR NpH HX TOMIHHE 4 H 2 MM JUid GETOHHBIX CTEH COCTABIAIOT COOTBETCTBEHHO
0,91 1 0,95, a kupnuarsix 0,976 & 0,99;

- YMCHbLICHHE TONIIHHA] CTANBHLIX KPOHIITEHHOB ¢ 4 10 2 MM CHIDKACT TEIUIONOTCPH
Ha 1,4-4% COOTBETCTBCHHO Y KHPIUYHBIX H GCTOHHBIX CTEH,

- ANOMHHHCBHIC KPOHIUTEHHB I10 CPABHECHHIO CO CTANMLHBIMH TOH e TOMIMHE!
DOBLOLAIOT TeIonoTePH Ha 3+11% y xupmITHEIX U HETOHHBLIX CTEH



Hayuso-rexsmueckoe WaiaHus

PEKOMEHAALWK
MO NPOEKTUPOBAHKIO ¥ MPUMEHEHWIO
Ans CTPOUTENLCTBA ¥ PEKOHCTPYKLIMU
3RAHWN B I.MOCKBE

®ACAHON CUCTEMbI C BEHTUIIUPYEMbIM
BO3AYLIHbLIM 3A30POM
«APT-CUCTEMA B®C-V/2005»

OtBercrBeimas 3a phimyck JILA. beukoBa

T'YI roposa MocKBbL «Y IpaBeriife JIKOHOMUICCKHX HCCTeTOBANMN,
HHGOPMATH3AUMY H KOOD/IMHAUMH TPOEKTHLIX pabor»
I'YII ropexa Mockssbl «HUAALD

125047, Mocksa, Tpuymcpansrnas nn., 0.1
{Tommicano x ieyatn 25.11.05. Bymara mucyas. Popmar 60x84 1/6

IIpaBo pacupocTpaHeRUst yKa3aHIioro cGOPBUKA NPUHALICKAT
T'YTI ropoaa Mockbi « HAALD.
Jxobbie apyrue opraHuzasym, pacipocTpansonpie cGOPBUK HeJIerAILHO,
TeM CaMbIM HAPYIA0T ABTOPCKHE paBa pa3paGoTUHKOB.

MarepHaiinl H3TAHUK HE MOTYT GbITh iepeBe/leHbI Wil H3AaHbI B JioGoit gopme
(3neKTpoHHOM WM MEXaHNYECKOH, BIUTI0uast POTOKOMHIO, PeHPNHTHOE
BOCNPOM3BECHNE, 3aNNCH W NCH0 IH30BaHIe B Jnoboii nudopmalpionsoii cucreme)
Ge3s nosryueHus paspelneHnst 0T usjarens.

3a uHgpopmayuell o npuobpemeHuu usdaHus obpallamsCa:
YTl eopoda Mockeni «HUAL» men. (095) 2571-89-58
MDaur: 250-99-28
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