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1. Bsenenue

“APT-CucreMa BOC-V/2005”.

12, B asecuol dacamiofl CHOTCME «APT-Crcrema BOC-V/2005™ anst HAPYxHORA
OTACIKHA APHMCHAIOTCA lcepabmqeclﬁie M chauﬂrparmwe [UTHThHE, NO3BOJLTIONIHC cO3/1aBaTh

1.4. Ha HaBcCHYIO haCanHy) CHCTCMY «APT-Crcrema BOC-V/2005” sBUIAHO
TexsraccKoc CBHACTEALCTBO [occrpos  PocCum: “APT-Cucrema BROC-V/2005”

1.5. PexoMeHIAlMH COIEPAAT CIEHAYIOUHC IaHHble, HazHAYCHHE H obnacrs
[PHMCHCHHA CHCTEMDI, KOHCTPYKTHBHBIC peloeHMs CHCTCMBL, COCTAB KCXOMHBIX JAHHBIX DA
MPOCKTHpOBAHHA, METOLHKH PacieTos BCEX 5eOOXOAMMBIX NAPAMETPOB CHCTEMBI, cnocodbl
(IpOU3IBOACTBA paloT, npaBwid JKCIUTyaTauyd CHCTEMbL U ee yeX HUKO-IKOHOMHYICCKHE

2. HajuavcHue B oGnacTh NpAMEHCHHHA

2.1. Cucrema « APT-CHcTEMR. BOC-V/2005” npenuasnadcHa JUIR dacassol
OTHEIKH H TeTUTOM30JIRLHA HAPYXHbIX CTCH B cooteercteui  co CHull 23-02-2003,
Chiyl I1-3-79* (98 1) 1 MI'CH 2.01-99.

2.2. Cucremy AOIyCKACTCH NPHMEHATh IR CTPOMIIMXCR H PCKOHCTPYHPYEMBIX
aparmii 8 £. MOCKBC C HecyHMH KOHCTPYKUMAMH HaPYXHBIX CICH H3 xuprmya, beroHa
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3. KoncTpyKTRBHOE peuleBHe CHCTEMbi

3.1. Cucrema «APT-Cucrema BOC-V/2005» SBNSIACH MHOTOCIORHOMH
KOHCTpYKIHell, BKMIOYACT CACAYIOMIME JJIEMEHTHI. METAUMYECKHi Hecyiuwil xapkac,
OPUKPEIUICHHRIA K HECYIIHM  KOMCIDYKIMAM  HApPYyXHOW  CTEHH,  HEroprouMi
MHHEPANOBATHLIR YTeruTHTe): (YKpHThEH B ciryvac HeobxoaumocTi wicHxol twna TY VEK)
u dacamupiit oOmMuOBONHLIE CHOR M3 KEpAMHMYECKHMX WM KEPAMOTPAHMTHMX IUTHT,
[IPUKPCILICHHBIN K 3/ieMeHTaM (K BEPTHKAILHLIM TpoduiaM) secymero kapkaca (puc 3.1).

Mexny o0mMuUOBKOH ¥ CIOEM YICIUIHTENA YCTPAHBACTCH BEHTHIMPYCMBIH
BO3XYIOHRIM 3230p, ¢ NOMOILBIO XOTOPOro Bjiara, HaKanmTMBAIOMIAACH B YTCIUTHTENE, MOXET
sddexTusHo yranathca. Bo3MOXEH BapHAHT UPUMEHCHHSA IToH CHcreMBl H€3 yrerumrens B
KagecTse dacagHo# OTACIIKH 3AAHMH.

3.2. Hecymmit xapkaC BLINOMHSIOT M3  METALIMYCCKHX 3JICMEHTOB, KOTOpbIC
BKITIOUAIOT BEPTHKAILHLIC MPOGIIM M KpoHITeiinL (puc. 3.2-3.7).

3.2.1. Ilpumensiorcs Bepruxameunie npodpuny T- 1- u E-oOpasHoro cegeHms.
Jimana mpodnineit onpereaseTCa BLICOTOR 3TaXa, HO OHA HE NOJDKHA TPEBBILIATEL 3,3 M.

3.2.2. B cucreme HCNons3yiOT BEPTHKANLHEIE APOQHIN H3 aOMHHHEBOIO CIU1aBa
AII31T1 ¢ nokperruem JIKM mwin 6€3 HerO TomummHON 2 MM

3.2.3. KpoBmTelHbl — 3NEMEHTHI, COSAHHAIOWMHE ¢ NoMoibo ardenelt ¥ aHKePHLIX
00TOB Hecyuil Kapkac ¢ OCHOBRHUEM.

Kpounireiinsi BOCHpUHYMAKOT BEPTHKAILHEIE HATPY3KH OT COOCTBEHHOrO BEca
ANECMEHTOB CHCTEME] B TOPU3OHTAJILHEIC HAIPY3IKY OT BETPOBOIQ JABJICHHA (HANOpPA, 0TCOCA).

Jins socnprarys YKa3aHHbIX HATPY30K CIyXKaT;

a — kpoHinreitH Hecyumi (KPH) smicoroit 150 mm, mmmo#t or 65 1o 390 mwm,
Ha3Ha9acMOH B 38BUCHMOCTH OT ITPOCKTHHIX YCIOBHH;

6 - xpominreiina panosoit (KP) yraosoit (KY) u cnieumansysii (KC).

KpoHwiTeiH #MEET B2 THUNA OTBEPCTHH KPYyIikle AAX XKECTKOrO 3aKpCiiCHMUSA
BEPTHKANLHLIX Opoduwie M OBANbHbIC, OOECTICUMBAIOINHEC BOZMOXKHOCTh TICPEMELICHHA B
BEPTHKANBLHOM HAIIPABIACHHUH

3.2.4. KpeiieHHe KPOHIUTEHHOB K CTECHE OCYLIECTB/ANT ¢ TOMOIULIO aHKEDHBIX
nrobeneit yepe3 TepMOpasphIBHLIE NAPOHUTOBBIE NpoxiankH (IT). OTeepcTus ana KkpenicHus
MPEAYCMOTPEHE! OBATLHOMN Gopmst (prc.3.8)

IIpy OOMBIIBX OTKIOHCHHAX OT BEPTHKAIM AOHOJHHTEIBHO MCHONb3YIOT AOGOPHBIE

nnactuHs! (b u JIIT).

3.2.5. KpoumreHsn! H3IroTaBMBAIOT U3 JMCTOBRIX aNIOMMHHMEBLIX CIiaBos AMr2M
wm AMr2H2 ¢ noxpsrruem JIKM unu 63 sero. Tomuuna xpouinreiiHos 4 M.

3.2.6. BeprukambHble RPOPUITH KPENAT K KPOHIITSHHAM BLITDKHLIMH 3aKJIelKaMH —

N0 ABC WIM TPH 3AKJICHIKM Ha OZMH KpOHINTeHH. BO3MOXKHO kpereHne BepTHKANBHBIX
npoguneii kK KpoHMTEiHAM C TTOMOLIBLIO §OXTOB.

3.2.7. KoHTaKT CTanbHbiX ACTalicH ¢ AMOMHHHEBBIMH ClefiyeT MCK/IOYMTh 33 CHET
MPOKAAAKH MEXKAY HHMH NOJHMEPHLIX [HAHO HITH OKPACKH CTANLHLIX HETancH



3.3. B dacaguolt cucreMe NPHMEHAIOT HETOPIOWMHA MHHEPANOBATHHIA rUTMTHLUA
yTEIUMTETb Ppa3HoR MIoTHOCTH, B ToM uucie ROCKWOOL, PAROC, ISOVER, URSA u np.
ToAMHE CAOA YTCIUIHTENA ONPEeACANeICs TCIUVIOTEXHUYSCKHM pacYetoM, METORHKA
KOTOPOrQ MPON3BOANTCS B PAINECAE 7 HACTOALMX PEKOMCHIALMHA.

3.4. Benuuna BO3IRYLIHOro 3a30pa TaKXE ONPEAEHACTCA pACHETOM, €r0 BETHYHHA
qe ACJOkHA npesbliuaTs 100 MMm.

3.5. B chaydac upHMEHCHHS IUIMT YTEIUTHTENA 03  CheuHamHO 3AIMMINCHHON
BHEUTHEH MOBEPXHOCTH HMX 3aKPBIBAKOT BIANOBCTPO3ALIMTHOH HaponpOHMIIACMOH NIIEHKOH
tuna “TY VEK”,

3.6. B cucreme “APT-Cucrema BOC-V/2005” B xauecTse 371eMEHTOB 0OIMIIOBKH
NPHMEHAIOT KEPAMHYCCKHE H KEPaMOrPAHUTHBIC ILIHTHL. B TOM YHCIE IUIMThI KepaMHIEeCKHE
AGROB BUCUTAL KerAjon, sramrycxaemele ¢upmott DEUTSCHE STEINZEUG Cremer
& Brener AG” (3asoa 8 r. Schwarzenfeld, I'epmanig);, nnuTel M3 KepaMHISCKOr0 I'PAHNATA
MIRAGE, semyckaembie ¢pupmoit “MIRAGE Granito Ceramico S p.A” (Mramus). PasMepel
T 400x600; 600x600 u 900x600 MM 1 TonmuHy 8,10 1 12 MuMm;

HAnst  kperuieHHss  OOAMDOBOYHBIX  ITUIMT  HCHOAB3YIOT KNAMMEPH U3
KOPPO3HOHHOCTONKOH CTaNIM, YCTAHABJINBACMBIC HA BEPTHKANNBHLIX 3JICMEHTAX KapKaca.

3.7. KoHTAKT CTAMBHBIX feTalell ¢ AMOMMHHEBLIMU CNCAVET HCKIUOIUTE 33 CUST
[POKJIANKA MEXIY HHMM NOMMMEPHBIX AW MM NOCANKM CTANbHBIX ASTAICH Ha CREXYIO

Kpacky.

3.8. Koncrpyktussnic pemetma dacanaort APT-cncreMbl MOACHAIOTCE PHCYHKAMH
3.1-3.17.

3.9. Hspenua um Matepuans! paspeliieHHbie i npuMesHeHns B APT-cucreme ¢
TpeOOBaHMA, KOTOPBLIM OHHM MODKHB! OTBEYATH, NPHBOAATCS 3 «TEXHHHECKOH OLICHKE» -
IIPHITOXKEHAM K TeXHMYECKMM CBHACTENLCTBAM [ occTpost PO (n. 1.4.).
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4. Hcxoaunie XJamHbIC AJIS NPOCKTHPOBRHEHE CHCTEMbI

4.1. IIpoexTHO-CMETHAR ROXKYMEHTAUMA HA CHCTEMY [Jif KOHKpeTHOro odnexra
paspabaTeBAETCA HA OCHOBE 3AldHHMR Ha HPOCKTMPOBAHHE, NOATOTAB/IHBAEMOIO B
COOTBEICTBHM C CYIICCTBYIOMIMM B I'. MOCKBE HODSIKOM M YTBEPKAAEMOrD 38KAZYMKOM.
3aganKe Ha OpoeKTHpopaHue O0A3aTENbHO MOOMKHO coaepxats  Tpebosamre o
coorBeTcTBHM CHCcTembl CHull 23-02-2003 w MICH 2.01-99.

4.2, 3agaHHe Ha ITPOCKTHPOBAHHC NO/DKHO BKIIOYNATSH'

- apXMTEKTYpHbIC 4YcprexH (acafioB 3a8HMA, B T.4. CBEACHHA O GakType M HBeTe
OONMUOBOYHBIX MATEPHAIOB, YCPTENH APXUTEKTYPHMIX nAeTanchd (KapHu3os, OOpamMincHKSs
NpoeMOB H T.N.) H APYTHEC HEOBXOAUMBIC NAHHBIE, €CAM 3TO HE BXOMMT B cocTaB paboT no
KOHKPETHOMY 331aHIfIO,

- CTPOMTENLHLIE YCPTEXKH HAPYXKHRIX CTEH OT (YHAAMEHTOB N0 Maparneros,
BKRIOUAA YLl MOSCHSIOUIME PEUICHHE H Pa3sMepbt KOHCTPYKLMIA,

- AAHBRIC O pPAIpaboOTUMKOB KOHCTDYKUMM GyHAAGMEHTOB © BEMWIHE
HONYCTHMOH  JONOJHHUTCIBHON  HArpYy3KH Ha CTeHRl 3JaHMA HIM 3aKIOYCHHC
KOMITIETCHTHOH OPralH3aiMi ¢ HECYIICH CIOCOOHOCTH (YHARMEHTOB 3J8HHA,

- MAaH y9acTKa, TA¢ PachOJ(KEHO 3JaHHE.

BAg peKOHCTPYUPYEMBIX 3MaHMIH 33aJaHHE HA [IPOSCKTHPOBAHUE HOMONHMTEALHO
AOJOKHO COASPKATH AaKT OOCICAOBAHHA HAPYKHBLIX CTeH 3AaHMd, TAC YKa3uBacrcs
COCTOSIHME NOBEPXHOCTH (acanoB, pe3yibTaThi MCTIBITAHHHE NPHHATHIX NrobesicH Ha
BHIACPIHBAHHE M3 CTEHBI M FEOJE3MYCCKYI0 ChCMKY MOBEPXHOCTEH dacanoB ¢ JAHHBIMH
O BEMUYHHE OTKIQHCHHH KX OTHACHLHBIX YYAaCTKOB OT BEePTHUKAIBHOH IUIOCKOCTH.

4.3. B cocras 3apasda Ha MPOCKTUPORAHEE NODKHA OoiTh BIUHOYCHA [C€XHHISCKAH
oueHka 1'occrpos Poccuu PLIC TB-1118-05 (rmpunoxenue k Texunaeckomy CBHACTEIbCTBY )

HA Na’HYIO (PaCAIHYIO CUCTEMY.

5. Onpenenesue OCHOBHBLIX HAPAMETPOB CHCTEMbL

5.1. OcCHOBHBIMH rApaMeTpaMy CHCTCMBI SBNIAIOTCH.

- cXeMa pa3MeueHns Ha $acane 3MAHNN KPOHINTCHHOB ¥ sepTUKansHuX mpodwieit
CO BCEMH HCODXOIHMBIMH PA3ZMEPAMH, B TOM HHCIIE PACCTOSNHHE OT OCHOBAHMA J10 SKPaHa;

- Mapka a1o0esieh 114 KpeIICHHs KPOHIOTCHHOB HCCYLIEr0 KapKaca K OCHOB2HHIO,

- XAPAKTEPUCTHKA DNPUHATEIX [UIMT YTCIUATCAR. MAPKA, pasMepsl, MIOTHOCTH,
TEMAONPOBOAHOCTS, HATIMYHE HITM OTCYTCTBHE 3aIMTHOHN TUVICHKH,

- BEJIMIHHA BO3AYLIHOIO 3a30p4,

- Mapka no00eeii s XpenieHHs IUIMT YTSILUIMTENS K OCHOBAHHIO,

- THIl ¥ pazMep ODITHMIOBOYHEIX MATEPHANOB K CTIOCOD UX KPEIUICHHA K HECYIIEMY
Kapkacy,

S8.2. (Cxema pasMmciicHus Ha Qacalc 3JaHMS IICMCHTOB HECYINEN0 KapKaca
pasdpabarsiBacTCH, HCXOAA U3 CICAVIOUIUX YCNOBHIL:

- Pa3IMEPOB MO MKPKHE OONMUIOBOIHLIX IUTHT, BEPTHKANBHbIA OB MEXY KOTOPbIMH
ROJKEH PACMONAraThCR B [IEHTPE BEPTUKAJIBHOTO ITpodnA;
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- FEOMETPHK (bacana 34aHms, pacnoNnoKeHHA NPOeMoB, HaNKOHOB, KAPHK3OB H JAPYTHX
JANANAIOWKX (BRICTYNAIOUIMX) OT TMNOCKOCTH Pacaga JEMCHIOB NS  COKPALICHHA
KOMKUeCTRE O0MHIOBOUHAIX [LTHT ¢ HECTRRAAPTHRIMK DAIMEDAMH,

- PE3YNHLTATOB NMPOHHOCTHRIX PACYECTOB CHCTEMbI, HA OCHOBAUKH KOTODAIX YTOYHNETCS
IIAr YCTAHOBKH KPOHIITEHROB 110 FOPHR3OHTLTH H BCPTHKAIMN,

- PaCCTOSHMR OT OCHOBAHMA IO 3KPAHA, JIPHHATONO HA OCHOBAHHH TCILIO-

TEXHMYCCKHX PacieToB, NPH ITOM CREXVET YUMTHIBATL BENHIMHY PAKTHISCKHX OTKNIOHEHMH
¢dacana OT NMPOEKTHOIO NONOAKCHAN.

5.3. Mapxy mobencH AaR KpeIUICHHA KPORINTEHHGB H YTCIUIHTEAA BLIGHPAIOT ¢
VHETOM PE3yNLTATOB TPOYHOCTHLIX PACYCTOB CHCTEMEI, MaTepHaia OCHOBRHHS, NAaCNOPTHLIX
NAHHBIX IPHRATHIX Ar00enclt M PE3yARTATOR HX HCHBITAHRI HA BRICPrHBAHHC K3 CTEHBI.

5.4. Buifop nmT YTEIUMTEeAN BRINOJIHIACTCS HA OCHOBAHHM TCILIOTEXHHYECKHX

pacueToB (CM. passien «TernmoTrexXHHYECKkHe pacueTsiy). TaMm ke NPUBONMTCA MCETOIHKA
ONpPEACNCHI BEMYHHB! BOSTYLIHOIO 3a30pa.

3.5. Tunm u paimep OOIMUIOBOYHBIX TIAMT, HX UBET H (AKTYDY NOBEPXHOCTH

ONIPCHACARET TINaBHLIA APXHTOKTOP HPOCKT2, &CAH ITH CBCACHHR HE UPHBCACHH B
32A3HMH HA NMPOCKTHPOBAHWEC CHCTEMBEL,
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6. IlpourHocTHBIC pPACYCTHE

6.1. Meroanyeckue NpeanoCHLINKHA

[IpovHOCTHRIE pacueTsl BKIIOYAIOT TNIPOBEPKY TIPOYHOCTY W Aedopmammit
METALIHYCCKHMX npoduneii, aHKkepHeiX 60/JTOB M crepkHEHR, HECYINHX Harpy3kH OT HX
cOOCTBCHHON MacChl, MacChl OOMMIIOBOTHLIX ILNMT, YTCIUIATENAS W OT JABJICHMS BETPS,
CTBIKOBBIX COCRMHCHMI npoduned mMexay coOOH, Hx KperUleHKiA K OCHOBHLIM HECYIHM

KOHCTPYKIIHAM 3JAHM.

Harpy3sxu ot cobciBeHHON MacChl OOMHIOBOYHBIX TUMT H  YTCIAHTENRA
NPHHHMAIOTCH 110 TEXHHYECCKMM YCIOBHAM HIIM NACNOpTHLIM AaHHBIM IPERNPHATHHA-
M3rOTORUTEIICEA. BpeMEHHEbBIE HArPY3Ky OT BeTpa npaauMaiorcs mo CHull 14 , B JAHHOM
ciyqac s | BerpoBoro  paifoHa r. Mocksel. Kpome  TOro, y4YWTLIBAIOTCH
DONIONHMUATEABHEIE  KOIQ@UIMEHTH! K BECTPOBLIM  HAarpyskaM B COOTBETCIBHH C
maceMoM IIHHMCKa Ne 1-945 ot 14.11.2001 r. (cm. Tlpmnoxenne). Harpyiky ot

coOCTBEHHON MacChl npoduied B Clydasx, KOrAa OHA OTHOCHTCIBHO Majla, MOXHO HE
YAHTBIBATS.

Youmma: y3rubalompe MOMEHTRI, NOMNEPEYUHBIE MW IIPOJONLHBIE CUILI, HPOrHOb
OIIPEACHAOTCA ¢ HCMONB30BAHMECM OCHOBHBIX MOJI0KECHUH CONPOTHBACHHA MaTEepHaIoOB H

crportenbHoll MexaHurki. KoaddmumeHTs! HANCKHOCTH N0 HAIPY3IKaM Yy, 3 TAIOKE CAHHBIH
k03D PUIHEHT HAACKHOCTH 10 OTBETCTBEHHOCTH Yy = 0,95 npuuumarorca no CHull | 4]

[Ipu nposepke NPoYHOCTH U Acdopmaintil 3NEMEHTIOB H CTBIKOBBIX COCIHHHCHHNA
$opmyni CHul'| | 3 | TpaHCHOPMUPYIOTCH 1O POPME K YCIOBUAM IPHMEPOB.

PUIHKO-MEXAHMIECKHE X2PAKTCPHCTHKHA MaTepHaioB NMpopuicH, BX COCRHHCHMH
H KpPEeneXXHbIX 2ISMEHTOB cnenyer npuuvMarts o CHull | s ', 6|

ITonpobso MeToamxa pacueTa NPOMILTIOCTPHPOBAHA B [PHBOAHMOM HIDKE
npuMepe (1. 6.4). B npuMepe UCXOAHBIC NAPAMETPHI JaHbl U KOHKPETHBIX MaTe¢pHAaJIOB
U KOHCTPYKUMH (n. 6.2). B 10 Xe BpeMA npHBEACHHAN MCTOINMKE, A€ BCE PACUCTHRIC
QOPMYJibi Gai0ICH Kak B OYKBCHHOM, 1aK W B YHCNOBOM BbHIPAKEHMAX CO CCHUIKAMM HA
- HOPMATUBHBIC HCTOYHMKYE, MOXKET ORITL MCOOAL3OBAHE X ANR APYIdX BAPHAHTOB M
CoYCTAaHMH MATCPHANIOB H KOHCTPYKTHBHBIX PCIICHHMN,

B nippMepe NpHHATH YCROBHLIC 0003HayeHus: M, - MOMEHT OT BEPTHKANBHOW

HarpyskH, M, - TO e, OT ropH30HTaIbHOM, Kenp — TAOMMBHEIE KOIPOHLMEHTHI 110 | 25 1.
Hunexce "e" (edge) u "c" {centre) - cOOTBETCTBEHHO /I8 YIAOBLIX ¥ CPCHHWX 304 ¢acana.

6.2. XapaxTepHCTHKR MATCPHAAOB

Pacderinie  CONpPOTHRNCHMA  HeCYwMX  npodwiiell, H3roTOBNEHHBIX W3
amomuEMeBsix crasos AII31T1, corsacso I5] (MIla). Ha pacTokeHHEe, CHKATHE
B mrub R, = 120; #a capur R; = 75; na cmsmae Ry, = 190, moayae ynpyrocm E =
70000.
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Pacuerume CONPOTHBACHHUA KPOHMITEHHOB HINOTORICHHBIX #3 &MOMHHHCBRIX
crmasos AMr2M, cornaco |5| (MIla): HA pacTikeHue, CKATHE M HMIrHG R, = 70;
Ha caBHr R, = 40; conporusneune cMatHiO Ry = 110 ; mogyms ynipyrocta E = 70000.

Koo dmment yeaosuit paborst v, = 1.

Pacuetsibie CONPOTHBACHMS  AMOMMHHCBRX 3aKACIIOK IO |51 (MI1a); Ha
pacTkeHne Ry = 125, Ha cpe3 Ry, = 90, Kosdduument ycnosuit paborsl Ha cpes
CMATHE ¥, = 0,8,

PacyeTHnie CONPOTHBNRCHHR CTATRHBIX 00.rToB no 161 (MI1a): Ha pacTReHHE Ry
= 170; Hacpe3d Ry = 150. Kozdduumenr ycnoeudt paborsl Ha cpe3 # cMatHe v, = 0,8.

IIpenen npounocTy npH H3rude xepaMorpanvuTHeIX IMT Ry, = 35 Mlla.

YTemmrens - MMHEPAIOBATHBIC IUIHTH TAOTHOCTHIC ¥y, = 80 K/ M. [IpounocTs Ha
cxatde yrerumrens npd 10% nedopmaimu Ry, = 0,02 MiTa.

6.3. PacueTHBIC CXEMBbL

Hanpasnenus KOOpAMHATHRIX OCCH TPHHATHY
OCh X - IOPU30OHTANLHARK B IIOCKOCTH CTCHB,
OCh Y - rOpH3OHTATRHAs 10 HOPMAIH K CTCHE;
OCh Z - BEPTHKANBHAA 8 IUIOCKOCTH CTEHBLL

PacueTrHaa cxema oONMIOBOYHOA IUIMTH — WAPHUPHO ONEpTas IO YIjlaM Ha
BEPTUKANLHBIC HATIPABNAOLINE TiacTUHa (puc. 6.1).

PacueTHast cxeMa BECPTHKAIBHLIX HANPABCIONMX MpOPHIECH ~ MHOTORpONCTHAA
Hepa3pesHar banka, ACCTKO 32HIEMIICHHAN HA BEPXHEH Olope H NOABIOKHO 3aUICMACHHANA
HA CpeAHHMX M HIKHEH onopax-kKpoHWTeHHaxXx ¢ KOHCOMAMH Y KoHuoB (puc. 6.2). K
HATIDARIAIONIMM JIPHIGIALIBACTCA BEPTUKANLEAS HAIPYIKA OT Beca OOIMIOBOYHBIX TUTMT C
IKCHEHTPUCHTETOM OTHOCHUTENLHO LCHIPA THKECTH € ¥ TOPHIOHTABHAA BCTPOBAN

HATPY3Ka.

PacueTHas cxemMa KPOHWITEHHOB — KOHCOMb € BBRETOM [ (pac 6.3), AMKTYEeMbIM
TOJIIMHON CHON YTCIMTENS H BO3YIWHOro 3a30pa. Ha KpoHigTeiHs! 9epe3 BEPTUKANbHBIE
HANPaBAAIOLIME NIEPEARIOTCH BEPTUKANBHEIC B FOPH30HTANLHEBIE HAIDY3KH.

PacdetHan cxema KpeIUICHUs KPOHIITSHHOB K ¢reue (puc. 6.3) rpuHaTa ¢ y4eTOM
BOCHPUATHA Kak H3rubaromero MOMSHTa OT BOPTHKAILHOH HAIpyskH, Tak M
FOPH3OHTANLHON BETPOBOH HArpy3IKH

Pacyernas cxeMa pacliOpHBIX CTCPIKHEH A KPEIJICHYUS VTCILTMTEIA ~ KOHCONL C
BBUIETOM [y = Oy

CoegusicHHe BEPTHKARBHIX HANMPABIFIOMHX npoduncit ¢ kpoHiorefinaMu, KperieHue
KPOHIDTCHHOB K CTeHEe PACCUMTLIBAOTCA HA NEHCTBHE YCHIM cpe3a, pacToxeHHs, Hiuruda u

BbIPLIRA OT COBMECTHOrO NEHCTBHA BEPTHKANILHOW M BETPOBOH HArpy30K.
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Prc. 6.1. Pacuernas cxema obmunonowsol mmarss

a - paIMEpHl B ONHAPAHHE IUATHE,

6 - pacucTHAL CXCMa Hi BETPOBYIO REIpyIxy.
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Puc. 6.3. Pacucmaas cxeMa ONOPhoro RpoRmITeRua
2 - CXEMA TNPHIOKCHAY Vg mui
6,8 r-smopr M, QaN
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6.4. IIpumep pacuera

6.4.1. Hcroanuie naHHbIC

B pmanHOM npuMepe NOPMHAT BAPHAHT C OONMMUIIOBOIHLIME I[UIMTAME M3
KepaMorpaHuTa TomupHol & = 10 mm, ¥ = 2500 xr/ne,

TomnuHa CTEHOK BEPTUKANBHEIX HANTPABOUHMX & = 2 MM, KPORIITeiHOB - 4 MM.

Hlarys xpominreiHOB ¥, COOTBCTCTBEHHO, HanpasigouMx no oo «X» /o =
0,6 M; Mo OCH «Z», 4TO COOTBCTCTBYET MNpOoACTaM Hanpasmwommx, /, = 1.0 M
HATNIPABANIOWIME Y KOHLIOB HMEIOT KOHCONU [, x = 0,15 M.

Kperuiesne o0GMMLOBOIHMX TUIMAT K HANPABMIIOLIMM [TPOUIBOAUTCH C NOMOIOLIO
CTAJILHLIX KAMMEPOB, KDEIUICHHC KISMMCDOB K HANDAB/SIOUMM — ATHOMUHHCBLIMH
JaKmenkaMu J 2.2 MM, KPEICHUS HAIPABNRIOMMX K KPOHIOTCHHAM — CTABHLBIMH

3aKJICNKamMH 0 4,8 MM, KPETUICHHE KPORIUITEHHA K CTEHE - OAHHM CTALHBIM Goirrom & 8
MM C J100enemM.

Yretmrens - MWHCPAaNMOBATHBIC IIATBI ~ 10 1. 6.2, Kpenurcd K CTCHE
HE3aBUCHMO OT OONHIIOBKH, CTANBHBLIMH PACTIOPHBIMH CYCKHAMU & 5 MM C OLINTIKAMH
D80 mM. Tommma yrermrens &, = 150 mm.

6.4.2. Harpysku

Beprukansamie Harpysxs (I1a): or peca 00JMUIOBOYRLIX TUTAT;
ROpDMaTHBHAR ¢, = 2500 - 0,01 - 10' = 250;

pacuersHas Q, =7Ys-q; — 1,2 - 250 =300,

Harpysko# ot cobcTeeHHOro Beca npoduneit npeHebperaerca.

'opHzouTansHbie  BCTPOBGIC HAIPY3KH nHpuHATH s Beicotst H = 80 M;
HOPMATUBHOE 3HA4YEeHHE BETPOBOrO HaBneHMA s [ wotposoro pafioHa W, = ()23
kKila; xo3dduuuent "K" pns 3naumii BeicoTol 80 M, M MectHocTH "B, no tabn. 6 i 4i
K = 1,45; aspoaunamMuveciorii  KodpOUMUHMEHT DpHHMMaeTcs N8 VIUJIOBBIX  30H
dacana OpH OTPHUATENBHOM AaBIEHHH Betpa C, = |-2 |, nns CpelHUX 30H IIpH
nonoxMTensHoM  gamnensm Betpa C. = 0.8, xoaddmipenTsl, yuHTLIBAOLIHE
MyABCAUMOHHYIO  COCTABIAIOMYI0  BECTPOBOH HArpy3xu: JUIS YTHOBBIX 30H Tp = 1,3;
VIS CPEAHMX 30H, BBIUHCICHHLIH no popmysc (8) 14} Yo = 1,9, KOYDOHLHEHT Yy =
1,2 yserHeH A Cpeauct BERRIHHE BETPOBOTO HABNCHHS NPH PacIcTe Y108 KPCIUICHUA
{(Yp # Ym — 110 pekomeHparmH IHIHMHUCK, kak nonomsenue x CHall 141).

["opuzoHTATBEHBIE BETPOBLIE HArpysku (11a):

B YIrlIOBBIX 30HAX:
HOpMaTHBHaA G° = Wo - K - C - v,=230- 1,452 1,3 = 867,
pacuetHas q,=14-867=1214,

B CPCHHHX J0Hax: q, =230 1,45-08- 1,5 =400; gy = 1,4 - 400 = 560.
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6.4.3, Pacuer obiH10BOUHON MINTEL
I eomempuueckie xXapaKmepucmuxu

Nns romTel wupryol b, = 0,6 »; § = 10 mm: W = 10000 MM J = 50000 MM 1, =06 m.

liposepxa npounocmu

BeptuKkambHBIE M FOPH3OHTaNBHBIE HATPY3KM HA  ODJIMIIOBOYHBLIC  ILIMTHI
COOTBETCTBYIOT YKA3aHHbIM B II. 6.4 2. Tax kak nposepka NpOYHOCTH ILIMT B HX [LIOCKOCTH
ne Tpebyercd, TO HCIOJB3YIOTCA JIMING NOPU3OHTANBHBIC BETPOBLIC HAIPY3KH.

JIns iwapHupHoO onepro#t 6ano49HOoN WIHTEE 0 H3BecTHON POpMYNe U1 YII0BBIX 30H
M, = @y b, b Koy = 1214.- 0,6 - 0,6%/8 = 54,6 Hwm.

Ycnosde npoyHocTH HaM3rMO M- 7,=54,6-095=519HM<a -R,- W=
=1-35. 10000 - 107 = 350 Hum; npoutocTs Ha n3ru6 obecneyHsaeTca

6.4.4. Pacuer pepruxkanLHo#l HAPABINIOMIEH

f eomempuvecxkue xapakmepucmuku

JLi% TIONHOTO TIONEPEYHOro cedetma & =2 MM, A =256 Mm’, J, = 55986 mm®;
W, = 1414 M, S, = 2656 MmM™; t= 25 = 2 mm,
TO K€ OCTAONCHHOIO OTBEPCTHAMH JI/If CAMODE30B
Ay =246 MM; )iy = 51299 Mu'; Wy, = 1270 Mm’; S, = 2351 MM’ t, =2 MM

Onpegenenue yeunud

BepraxkanmbHas pacyecTHas Harpyska OT Beca IUIMT Ha 1 M Hanpasisuouel,
NPUKIAAbIBAEMAS C SIKCUCHTPUCHTETOM OTHOCHTENBLHO IEHTPA THKECTH npoduis ¢,=17 MM

D= q; - L= 300-0,6= 180 H/m.
Harpy3koii 0T cobCTBeHHOr0 Beca HanpasgIowcH npesedperacrcs

I OpH30OHTaNBHEIE HACPY3KH OT BETPOBOIO AaBicHMA Ha 1M npoduu (H/m)
B YIJIOBHIX 30H8X  HOPMATHBHAA Dye = Gye - /= 867 - 0,6 = 520;
pacucTHas Pye= Gy « Ix= 1214 - 0,6 = 728;
B CPCIHMX 30HAX HODMaTHBHAs Py — 400 - 0,6 = 240,
pacdeTHas Pyc = 560 - 0,6 = 336

JUisi nanspHEeAIMX pacueToB NMPUHHMAIOTCA NOPHIOHTANBHLIE BETPOBLIC HAIPY3KH TONHKO B
YTTIOBLIX 30H&X ¢pacana HMuaexcel «e» H «o» Xanee OnyCcKalTcs

H3rubaroinse MOMEHTEI B paCU€THOM CCucHHHE Ha onope (H-M)
- OT BEPTHKANLHON pacucThOM HArpy3ku M, = ke~ P2 L, - 6, =0,5-180-1,0-0,017 = 1,53,
- OT TOPH3OHTANLHOH BETPOBOH HAIPY3KH

HOpMaTHBHOI M[ =Koy - Py - 1} =0,106 -520 - 1.0°=55.

PacIeTHO M, =kewp - py - L2 =0,106 - 728 - 1,0* =76
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ITpononsnoe yenwme N, =p, - (3+1, +lx) = 180 (3:1+0,15) = 567 H.

Makcumansias nonepeunas cund Qu=py - L2+ M, - p, - ' 12}/ L=
=728-1,0/2+ (76 -728 - 0,15°/2)/ 1=431 H.

IIposepxa npounocmu Ha pacmaNcenue ¢ U3Zubom
ITo dopmysne (29) |5| nns ceverndi Haz CPEeAHHMH OTIOPAMH

N, M, + M,

(— + ——) Yo S R - ¥; U2 YIIOBLIX 30H
A, Win
567 (1,53 +76)- 10°

(- e} 0,95 = 60,2 MIla <120-1=120 MIla;
246 1270

NPOYHOCTL HA pacTkeHue ¢ Harubom odecneanBacTcH.
B cpenHuX 30H2aX NPOTHOCTs nhecneynnactcs ¢ DONBIIMM 32TIACOM.

Hpoeepra npounocmit Na COBU2

Qy' an
Tlo popmyne (21) |5 | T, = Ya S ReYe, 1151 yrIOBRIX 30H
an' tx
431 - 2351
Ty~ —— — -095=94Mlla<75-1=75Milla;
51299 -2

IIPOYHOCTE Ha CABUT OOCCIICIHBACTCA.

Iipoeepka npourochiu Kpenienuns HanPasIRIoel
K KpoHumeany

Kpetuieue npoussonutcs asyms (ng=2) cranbHbeiMH  3aKkinenkamu d =48

MM, pacdeTHON IUIOWAnbl0 ceuenmms 1 3aknemad = 18,1 MMZ._. C  PACUCTHRIMH
COUPOTUBRCHHAMH [0 11 6.2.

YoM, JeBCTBYIOUME Ha COSIUHEHME,
OT BEPTHKANLHOK pacueTHom Harpy3ku Q. = N, = 567 H;
OT FOPH3OHTATSHOH PacYeTROH HArPY3KH Ny 2= V" @y Ix - = 1,2 - 1214 - 0,6 - 1,0 =874 H.

[lo gopmyne (73) 5| wacpes: t,= Q2 AA - ny) =567/ (18,1 -2) = 15,7 MlTa;

t,= N, /(A-n,)=874/(18,1-2) =241 Mlla;
pesynbTHpytoniee Lt = Vo, 41,7 v, =V 15,77+ 24,17 - 0,95 =273 MIla<Rs -7, =90 - 0,8 =
=72 Mlla, npounoCcT, 3a8KACNOK HA Cpe3 ofecTIeUNBaCTC.

[Tlo dopmyne (74) |5! wa cmsne poda:;
L= Quaf(n-d t)=567(2-4,8-2)=295 Mlla;
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7,= Ny /(n-d- t)=874/(2 - 4,8 - 2) = 45,5 MIla;
pe3yabTHpYIoLee Y= V‘rzz“*t,z C Y N 29.5% + 45,,52 *0,95=351,5MIIa <Rp 7., =190 - 1=
= 190 Mna, NPOYHOCTh Ha CMATHE 0DeCTeYHBAETCH.

Hpoeepra wcecmrocmu

[TposepacTcs MPorHd B HANPABJICHHUU OCK "Y", T.€. 110 HOPMAIH X CTEHE, OT AcHCTBHUS
HOpMATUBHOH BeTPOBOH HAIpY3KH py = 520 H/M, ¢ u3rubalonmmmM MOMEHIOM Ha CPEHHMX
onopax M, = 54 Hwm.

s Hepaspe3noH MHOTONPIETHON Oam cornacHo | 25 |

AN 2 -M," 1 5
f=—— (Pl =) 1 — (" -2-M") 0,95
EJ 384 16 16EJ, 24
1000° 5
S — . (——-520- 107 1000° -~ 2 - 55 - 10%) . 0,95 = 0,005 MMm:

16-7-10%. 55986 24

fii = 0,005/1000 = 1/200000 , yr0 Mennlllec DpemeNtHe AoNycTHMOR semmumHbl [f/f] =
1/200, xeCTKOCTh NPOodHas OCTATOYHA.

6.4.5. Pacuer onopuoro kpoamreiina K2
TI'eomempuveckue xapaxmepucmuxu

Jins BEPTHKAIBHOTO IONEPEYHOrO ceueHud: & = 4 Mm; A = 600 v’ W, = 15000
MM T = 1125000 mu*: S, = 45000 mm>; 1, = § =4 mm.

Yeunun
OT BEPTHKCNBHOK pacyeTHON HArpysku N, = 567 H; oT ropusoHTansHoit Harpysku
Ny=py-f =0,5-728-10=364 H Ilmedo (BbIET) IO PACUETHOIrO CEYEHMA [y, 1 = 186
MM, U3rubarompmii MOMEHT OT BEPTHKaIBHOM Harpy3ku M, = N, - 1 = 567 - 186 - 10™ =
105,5 Hwm

fIposepxa npouHOCMU KA PACMANCCHUE C UIUOOM

o popmyse (29) |'s |

N, M,
{ + ) Ta € Ry - Y, A4 yTHOBBIX 30H
A W,
364 105,5 - 10°
( § p—— }-0,95=7,25 MITa< 70 - 1 =70 Mlla;
600 15000

IPOYHOCTDh HA PACTIDKEHHE C M3rubom obecrieuuBacTes



APOYIHOCTS HA PACTIXCHUE C H3rHOOM obecneunBacTcs

Ilpoeepka npounocmi na coeuz

Mo dopmyne (21) | 5] or Beprixansroit narpysit Q, =N,
Q.- S« 567 - 45000

L a =

Jx - & 11250006 - 4

095=54MIIa< R, -¥=40- 1 =40 Mlla;

NPOYHOCTh, HA CIBHT 00CCHCIUBACTCA.
IIpounocms 6onmMoeo20 COCOUHEHUR HECY W20 KPOHUIMelina

Kpennenre xkpoHimITeliHa K CTCHC MPOU3BOAUTCA ABYMS CTANLHBIME OonTamu I8 MM C
PacUCTHRIM AHAMETPOM H?amem!e d, =6,4 MM ©u pacueTHON NIOMAALIO CeQCHMS: Ha
pacTkeHHe Agp = 32,1 MM, Ha cpe3 u cmaTHe A = 50,3 MM’

Ilneso (BoireT) mo creHBl [z = 190 MM; miedo BHyTpeHHEHR napsl Cui B
TUIOCKOCTH CTCHbE Z = 78 MM,

Hsrubaroumit MOMEHT 0T BePTHKANBHOA HArpy3Kku: Mg =N; /gy 2= 567 - 190 - 107 =
= 107,7 Hum;

OPOAOABHAR CHAA Ny =¥y - Ny = 1,2 - 364 = 437 H;

nonepeudas cuwina Qn =N, = 567 H.

Pactarusaromee ycrume B 60:1Te. OT DpoaoimLHON cumbi Ny; /2 =437/ 2 =219 H;
ot MoMerTa Ny = M,»/Z = 107.7 - 10°/78 = 1381 H-
cymmapaoe Na=N,;/2 + Ny =219+ 1381 = 1600 H.

o dopmyne (129)]6 | Ha pactmkense: Ny, - v, = 1600-095=1520H < Ry - A =
=170 - 32,1 = 5457 H.

o gopmyne (127)16 |nHacpes: Qu - ¥ =567 -0,95=53%H < * Yo A DT
= 150 - 08 - 50,3 - 2 = 12072 H; MPOYHOCTE OONITOB HA PacTIKCHHE H Cpe3
obecneumBaercs.

Ilo dopmyne (74) } 6] Ha cMITHE CTEHKM KPOHMTEHHa noX GonroM: Qp - Y =
=567-095=539 H< Ry - d-t= 110 - 8 - 4 = 3520 H; npounocTs Kpo T HaL
cMaTHe noz GonmoMm ofecrieauBaeTcs.

Kpennenue Oonmoe K crmene

Bepeisatoinee ycHmic Ha Oonr B yraoBeIx 30Hax pasHo N, = 1600 H. Iloa 3to

ycumue ciacxyer noabupars xoucrpyiamio Jpobenelt B 60n10B ¢ yuerom Marepuana
OCHOBAHMA N0 Karanoram ¢QupM-H3roToBuTelicl, B gactHocTH, mBeduapckoit ¢GUpME

«Mungon.
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6.4.6. Pacuer KpeIUICHHA YTEJIHTENS

Ha 1 M° CTeHB! NPHXOAWTCH = 8 PacnopHbIX cTeprkHefi: ha 1 Crepessb ¢ pacueTHOR
[ noINAnBI0 cedcHMA A = 19,6 MM NPUXORUTCH Ay 1 = 0,125 M.

[lIonepednas CHNa, NPUXONALIARCH Ha | CTepkeHb OT Beca yremmressa, Q, =
= Yyr- Oyr- Ayr1=80-0,15-10" - 02=15H.

o dopmyne (127) 130: Q. - va=15-095=143 H<150- 0,8 - 19,6 = 2352 H;
MPOTHOCTH CTepKHEH Ha cpe3 ofiecneunBaercs

{Ipyn nuaMerpe waanky dy = 80 MM yTeruIMTEN:E MOXKET BOCIIPHRATE YCHITHE CKATUA
ue Gonee [N] =Ryr - Ay =0,02 - - 80%/4 = 100,5 H.

KOHTpO: Hal OrpaHHyYCHHEM 3TOI0 YCUIUA OCYLUESCTBASSTCS 10 BETHIHHE
pedopMmaii 00XaTHH YTEIUTHTEAA MOX UUISNKOH, xoropas npH O, =150 MM He
posxkHa npeswnzarh A =01 150 =15 MM
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7. TenaorexHuuecKHe pacueTsl

7.1. Bseaenue

B HacrosmeM pasnene mpHBOAATCH NMPHHUMIIE TEILTOTEXHAYECKOI0 NPOSKTHPOBAHUS
CHCTEM HAPYXHBLIX CTCH ¢ BERTHIIHPYEMBIMM BO3ZIYIUHHIMH IOPOCJIOHMKAMHA MEXRY 3KDAHOM H
TEILIOM3ONSIMOHHEIM CHOCM, MHRIOTCA PEKOMEHRALMM [0 PasnHIHLIM  TeXHHYSCKHM
napamerpaM Ans cHereMel "TAPT-Cucrema™

IlpyHiMOel  TEMIOTEXHHYECKOIO UPOCKTUPOBAHHA  BKIKYAOT METOOb!
TCIVIOTEXHWICCKHX pAacdeToB, PacucTs BO3ayxooOMena # saaroofMena B BOIRYDNHGLIX
MPOCHOAKAX.

MeTonuka TeIOTEXHMYCCKHX pacdeToB Daszdpyercsa Ha  tpeboBanusx MI'CH
2.01-99 [13], CHualT UO-3-79%, (u38.98 r.) {7], CHull 23-02-2003 [8].

3ty tpehopamma (1.5.1a0 [8]) zaxmwouaiorcs B obecneiCHME COOTBETCTBHA
NPUBCACHHONO  CONMPOTHRICHAA  Terwionepenade R,  HapyXKHBIX  OrPaOXACHHH

(cpeanermssemennoe R, Ha 31ax) tpebyemomy (RJ?) 3HaueHMIO IIPUBENEHHOTO

COnpoTHRNICHEA Teiuonepenaye (tada. 10 CHull I1-3-79*, uzn 98 r., 1abn. 4 CHull 23-02-
2003).

MeTtonuka pacaera BO3IyX0- H RIarooOMEHA B HAPYXHBIX CTEHAX OCHOBLIBACICH HA
tpebogamuax CHuIl U-3-79* (u3n. 98 r) u CHu=l 2302-2003 o pexomycTHMOCTH
H2KOMJICHUS BJIATH B CTEHAX 3a FOLOBOHA NEpHOL IKCIUTYaTALMH, 4 TalkoKe HaKOIUICHHA BJIAI'A B
BO3AYIIHLIX 3a30paX (IPOCHONKAX ) MeKIY dKPAHAMM ¥ YTCILUIATENCM

7.2. OcHOBHMIC NOHATHS, HCHOJALIYEMBIC B TEKCTE

Bosgyumas npocnoiika MEXGIy VIeIUMTENEM H IKPAHOM, BEHTIUTHPYeMas HAPYKHBIM

BO3RYXOM, ©IBH  (3a30psi), - DOpurowmmie (BO3oyx03abopmple) ¥ BBITSDKHBIC
{ BO3IYXOBBIBOIAIIHE ),
YCoBHOE CONPOTHBNCHHES [APDOMPOHMIAHWIO - [DHBCACHHOL, YUHTLIBRIOLICE

CONPOTHRICHHE IApONPOHMUAHHMIO MATCpHAJIOB 3KpaHa, MBbH MexAy OOIHIOBKOH H
BEHTWITIHOHHEIC OTBEPCTUA.

7.3. OcHopnuie NOI0KEEHS N0 NPOCKTUROBARKIC PACATHBIX CHCTEM
HAPYIKHBLIX CTeH ¢ BeHTHIrpYEeMoil ROIAVIIHOR npocaoliroil

Ilpn npoexmpoBaHMM 31aHUH ¢ BEHTHMPYEMBIMH (acalaMu CleIyeT y4HTLIBATH
yXe [PHHATHIC [IAPAMETPEI CHCTCMAEE:

- MMBEMMALHBIH pa3Mep IHBOB I NPHTOKA BO3AYXA pexomeHAyercH 4-8 MM (npH
pazMepax My 3xpana 600x600, 600x900 wM) nns MoCKBEL, NPHHSTO B PacIeTe 6 MM;

- obmias ToMmurHa BO3AYINHOHN npocnoiiky npHauMaetcs 60 MM W3 MOCKBbY;

- IOWARSL OTBEPCTHH JUIX BHITSHKKHA BO3MYXA HE NOMKHA OLITH MEHEE CCUCHHN
OTBEPCTHH AN ITPHTOKA.
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7.4. 1ipaBiiaa TCMACTEXHHYECKOrQ NPOCKTHPOBAHHSE HADYXHEIX

orpaxacHnil ¢ BeHTENHpYEeMBIM QacanoM

TennoTEXHHYECKOE NMPOCKTHPOBAHHE HAPYXHBIX CTCH, IZI€ MPUMCHAIOTCA Qacaxebie
CECTEMBl C BEHTHJIMPYCMEIM BO3ZYHINLIM 3a30DOM, OCYLIECTBJCTCA B ABa Jrana. Bropo#
9TArl BBHITTONHACTCA B TOM Chnydae, €C/Id NOCNe OEPBOro 3Talla HE BRIABUTCA HAACKHOCTH
paccMaTpHBACMON KOHCTPYKIIMH B TEILIOTEXHIYCCKOM OTHOMCHHH.

Hepphif 3TAN

Ha3sdagaercs KOHCTPYKTHBHOC pEUIEHHE CTEHRI, B T.4. NapaMeTpsl 3KpaHoOB,
NPUMTOYHBIX H BEIBOMHLIX IMENeH ¢ ydeToM pasjgena 7.3.

BpIIOIHAETCA TETUIOTEXHHYECKHI pacdeT HapyKHOH CTEHBI C 3KPAHOM, IPH KOTOPOM
offpeAcsAeTCa HeoOX0 MMas TONIHHA TENAOH30NAIHH

BrimionHsercs pacder BIAXHOCTHOTO pexuMa CcreHe!l no Meroauke CHull I1-3-79%
(u3n 98r.) [7], CHulI 23-02-2003 [8] ¢ yqerom xoxdduiueHTa NaporpoOHHIAEMOCTH T10
r7lafy JKpaHa.

Ecim 1o pe3ynsTaTaM pacdeToB BAAKHOCTHHIH PEXHM CTEHBI YIOBJICTBOpSAET
TpeOOBaBRnAM HOpM cTpodTensHOH Teruiotexuuxu [7], [8], 10 Ha 3TOM TerLIOTEXHHMECKOS
[IPOSKTHPOBAHHAE 32KAHIUBACTCH.

Ecmi o pesymbraTaM Pacuc€TOB BIAKHOCTHBIN PEHKUM IKPAHHPOBAHHBIX CTEH HE
YIAOBJICTBOPAET TpeOOBaHHAM, TO NOAOHpaeTCH TakOH MATEpHaN CTEH K JKpasa, qTodsl ¢
HUMH XKOHCTPYKOMS CTeHbLI YAOBNCTBOPANA HNEHCTBYXOMIMM HOPMATHBHBIM TpeOOBaHUAM
(7], [8].

Ecom pacdeY BARKHOCTHOIO DOXPMa HAPDYXKHOTO OrpaxicHMs C BCHTHIMPYCMbIM
dacanom nokasan HeBbmoONHEHHE TpeOosanwmii [7], [8], 2 Apyroit mMarepHat CTCHB! B IKpAHA
nonodparTs HENMb34, TO NEPEXOIAT KO BTOPOMY 3TAITY TEINIOTEXHHIECKOTO HPOCKTHPOBAHMA.

1. Oupenenserca yCIOBHOE CONPOTHBIICHUE NAPONPOHMI@AHHIK) JIKPAHA ¢ YYETOM
IDBOB W BCHTHIDITMOHHLIX OTBEPCTHH N0 METoamke paszacna 7.6.6,

2. C  yd4eTOM 3TOro II0OKa3ateils [POBOANT PacyeT BAAKHOCTHOrO PeXxXHMa Io
Meronaxe {71, {3].

3. Ilpu HeoDXOOHMOCTH PACCUHTRIBAETCA BIAKHOCTHBHIH PEXUM PaCCMATPHBACMOH
KOHCTPYKIMY B TONOROM YUKTE C YISTOM CNeNHKY MECIUHRIX TeMIEpaTyn,

4. C ygeroM pe3ynbTaTOB pacdeTa 10 ILIL 2, 3 aHaNH3UPYIOTCH pe3y/bTathi, IIpH
HEOOXONUMOCTH KOPPEKTHDYIOTCA MaTepHaNsy ¥ HX TOMIHHE B KOHCTPYKHMH C HENBIO
HCK/IOYCHUA BJIATOHAKOIUICHMS B TOJOBOM UMKIC. ECHH NPOBEASHHBIX YIIOMSHYTHIX
PacdCTOB IUIA ONPSACTCHUA [DUMEHMMOCTH KOHCTDYKUMM HEJOCTATOYHO, TO pacHer
NPOAOIIKACTCH B HEDKCTIPHBCASHHOU DNOC/IEIOBATENLHOCTH.

4.1. C y9eToM 3TAKHOCTH 3/12HHA Y palfioHa CTPOUTENBCTRA ONpeleAseTCs CKOPOCTh
ABTOKCHHIS BO3OYXA B MPOCHOKKE 34 IKPAHOM M PacXo] BO3AyXa.

4.2. OnpeRensieTcs TCMIEPaTypa HA BBIXOJEC H3 BO3AYIMHON HPOCIIORKH.

4.3. Onpexemsercs ne¥CTemieanHas yNpyrocth BOAJHOIG Hapa Ha BBIXOAE M3

npociofixu €, o ¢opmyne (16). Ilposepsaerca ycnosue €, < Eg, rioe Ex - MakcuManbHasd
VIpYTOCTE BOAAHOID NApa HA BBIXOAC M3 IPOCNOiKM. ECnH 310 ychaosue cobmopaercd, To
NaHHAA KOHCTPYKTMBHAR CHCTEMA PEKOMEHAYETCA K [PUMCHEHMIO.
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7.5. KparTkas XapakTepHCTHKS 00LEXTa H HOPMATHBHEIC TpeHOBARNN

Iin pacHeTa NPMHATO XWIOE JA8HHE, PACTIONOKCHHOC B . Mockne.

PaccMaTpHBaIOTCE ABa BapHaHTA Ha Of CTCHBI. C BHYTPCHHMM CJIOCM  H3
MOHOJTHTHOIO Xeje300erona v, = 2500 xo/vc, Tommuuo#t 0,18 m (Ag = 2,04 B1/M°C) ¥ u3
xupnuda, TomousHol 0,51 M (Ag = 0,64 Br/M°C). Yremnmrerms B suae nMt OasannTosoi
MHHBATHl, MOKPHITHIN naponpoHuiaeMolt BaaroaserposamuTHoft mnenxofit "TAYVEK".
Hasecnar ¢acagHag  cucrema “APT-Cucrema BOC-IV/2005" upeacrasnser coboit
KBpKac, 3aKpernseMiit Ha CTCHC 3AaHHA, H YCTAHARTHBACMEIC HA HCM JICMCHTHL
oSmmiosin. J1ng oSAMIOBOYHOrO (/IO MPHMCHAIOT KEPAMOTPAHHTHLIC TUITHTH IUIOTHOCTLIO
2500 xr/v’. BoanymHsit 3a30p B HIDKHEH 92CTH (y HOKONS) HMCET OTBEPCTHA JUIA MPHTOKA
BOZAYX8, 4 B BepXHCH 9acTH - 2HaNOrdYHLIC BRITIXHBIC oTBepcTHa. KpoMe Toro, obmen
BO3XyXa IPOMCXOAUT Onaronaps 3a30paM B rOPH3OHTANBRLIX MIBAX DIMPUHOH 4+-8 MM Mexny
CMEKHLIMH IUTHTAMH.

TpeOosanua K TEINIOTEXHUYCCKHM  XAPAKTEPUCTHKAM KOHCIPDYKIME H K
CONMPOTHBICHHIC Tervlonepenadc KoHcTpyKumtt conepxarcsa 8 CHull II-3-79* (u31.981.) [7],
CHnul1 23-02-2003 [8], MI'CH 2.01-99 [13] u CIT 23-101-2004 [21].

Ha ocuose [7], {8] u [13] cocrasnena Tabmumia 7.1 MCXOANKIX PAcCHCTHBIX KAHHBIX,
rae npuBeicHb TpeOyemsle CONMPOTUBJICHMS TEILIONEPEARYE BAPYKHWX CTCH HCGNBIX
3XAHMHA.

Tabnuua 7.1,

3HadeHHA HOPMATHBHBIX TPeOOBAHMI K HAaPYXHBIM
OF PAXKACHMAM XHWILIX 37 aHHH

e L

Hazpanue TpebycMoe COMpoOTHBACHKE
HOPMaTHBHOTO TEIIONEPEAAYE HAPYNHBIX T'opon
| JOKYMCHIA _CreH, Reg L
CHul1 23.01-99 {91,
CHu:t] 1-3-79* (u3n.98r.) [7] 3,13 4943 Mocksa

-

YkazaHHOC 3HAYCHHE R, MOXET KOPPEKTHDOBATHCA B COOTBEICTBHE € 1.5.1; 5.2
u ¢opmynamu (9, 10) CHull 23.02.2003 [8] npu cobmozemym Tpebosaunii nn. 5.13 [8].



43

7.6. MeToaMKa TEIIOTEXHHEYECKOTO PACULTa HAPYXKHALIX CTER

¢ BEHTHJIHDYEMOH BO3AymHOH npochoiixof

7.6.1. OOuine TpefosatHn

TeunolapTa HAPYXHEIX CTEH € 3KPAHOM H BEHTHIIMPYEMOH BO3AYHIHONH NPOCHOHKOH
OCHOB2HZ Ha pacyeTax TCIUVIOTEXHMYECKHX XAPAKTEPHCTHK H BIAKHOCTHOMO PEKUMa CTEH.

TennoTeXHHICCKHI pacdeT HapYXHBIX CTEH ¢ BCHTHIHMpYSMOH mIpochaofikod B
COOTBETCTBHH C HACTOAIIMM pa3pEeNOM BKMOYALCT:

- ToAOOP TOMIMHE! TEIUICH3OMAIHOHHOTO CHOA;

- OIIPCAEIICHHE BAAXKHOCTHOI'O PEKHMA BCEH CTCHEI;

- ONpEACICHUES NAPAMETPOB BO3AYX000MEHa B 1Ipochnolixe;

~ OOPEAENCHIE TeIVIOBIAXXKHOCTHOTO PEAHMa NPOCHOHKH.

7.6.2. Onpepesiende TOAMIHABI TENIOA30JINIIHOHHOTO CN0R

B 0CHOBY KOHCTPYKIMBHBIX PEUICHMH HADPYXHBIX CTCH OpPH ONpeleneHuH
IPUBCACHHBIX CONPOTHBICHUH TEIUIONCPERAYe NpPeJBAPHTENFHO HPHHEMAOTCA TOMHSL
YTSIUMTE NS, pacCIdTauHbie 110 Popmyne;

RS l |
By = (——— - R~ Ry — - = ) Ay, (1
r Oy Oy
rae RS () R\T® - Tpebyemoe UPHBEIEHHOE CONPOTHBICHHE TEILIO-

nepenaye creH, M- - °C/BT;

r ~ KO3Q(HUHCHT TerNOTCXHHMYeCKoH oaHoporHoctH o 120n. 7.2, 7.3 mnd
ONPCACICHUS. NPCABAPUTCHLHON TONMMMHEE YTCIUIMTEN® B 3aBHCHMOCTH OT MAaTEpHaia,
TOMUHEGI H GUIUICCKUX XaPAKTEPHCTHK CTCHAI.

3uavenus "r’, papHeie B Tabn. 7.2, 7.3, mnocuuTaH#sie s $parMeHTa CICHBI
pasMepoM 3X3M ¢ OKOHHBIM HPOEMOM 1,3X1.5 M, XOTd K SBIAIOTCS DPEABAPHTC/IBHBIMI,
YIUTHIBAKOT TEMUIONPOBOAHLIE BIOHOYCHMY. aAHKEPbI, XPOHINTCHHBI, OKOHHLIE OTKOCH
{(CM. IPHIIOXKEHUE ).
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Tabmma 7.2.
3HaYeHHR ' KHPIUYHLIX YTeIUIeHRBIX CHApDYAXKK CTeH
~ _“To_;nmma, M ) - i ___Koypduumenr ropy A, Br/m°C
CTeRE YTENIHTE A 0,04 0,05 0,08
0,38 0,1 0,705 0,726 0,73
0,15 0,693 0,713 0,73
— 02 1 068 0.7 | 0715
0,51 0,1 0,694 0714 | 073
| 015 | 0,682 0,702 0,72 |
el B2 | 0667 | 0687 | 0702 |
0,64 o | o068 | 07 | 0715
0,15 0675 | 0,69 0,705
g . ] 02 ] 0665 | 068 | 0695 |

Hpumeuanun: 1. [nx nomyucHus auadennit 17 C y4ETOM FIyXMX YIaCTKOB ¥ TODHOBLIX
CTEH OpHBEACHEBIe B TROHIC 3HAYCHAS yMHOKAIOTCS Ha n = 1,05,
Koa¢pdmment "n" Mmoxer OuTh YTOYHEH

2. Kodpbuumenr "r” nocwmrayd wis $parMCHIOB ¢ HPOEMHOCTHIO 25%.
[lpu npoémuocty, ornmyaromelica o1 1206n 7.2, 7.3 (oM mnxe),

Ha kaxasie 10% xooddrument "1 COOTBCTCIBEHHO HMIMCHACTCA HA
4% DS KUPOINYHLIX CTCH.

Tabmaia 7.3
3aagcdust T OeTOHHLIX YTCNACHHLIX CHAPYXH Cren

Py PR

L Tomemaw [ Kojdwwenr rmpn A, BwC ]
rlaHeH yremwmrens | -0.04 0,03 0,08
| 1063 ZOonoMHHTENLHOrO yTENACH!A) | U UUR S S
i 0.3 005 0,9 0,92 085
' 0.1 0,84 (0,87 0,88 '
o bo0ds 08 | 084 | 085
0.35 0,05 0,87 0.9 0.93
| 0.1 0.8 0,83 0.86
L U N5 b 078 1 081 : 6,83
04 0.05 0.8 087 | 05 |
0,1 0,77 0,8 0,83
0,15 0,75 0,78 08 |
. e 302 074 | 0,765 1078

Ilpumevanun: 1. Ilpoemyocts 25% c yseTom xoahuimenta n = 1,05 (cm. popmyay (3)
Hioke). Lipy npoeMHoCTH, oTIMYRloMIcHcs  OT
kakymie 10% xoadgduimerT "r" COOTBECTCTBCHHO M3MeHIETCH Ha 2%

2. 3nayenms "t B rabn. 7.2, 7.3 mauml QA% y9eTa OPHUERTUPOBOMHOM
TOMUIMHG! YICHIKTENT B PACYCTE BAAKHOCTHOIG PekiMa CTEHEL.

mauHeX  1abn. 3, Ha
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[Ipu paGoveM MPOCKTHPOBAHHK YKA3aHHBLIC 3JHAUYCHHMA "I NOJDKHBI YTOUHSTHCH C

y9&T0M KOHKPETHOTO THNA KPOHITTCHHOB.
Y4eT BAMAHHA MCTRIMYICCKHX CBR3EH  MOXET BRIOMHATLRCE  NO Popmyrne

Ranp e Rmup.; P
2n RJS™
rae fop = {1 +— (—— -D[1-(1+2) -e"}}", (2)
Zz Ro'::ﬂ
ree Ry ¥ RS - conportuBneHus Teroneperase B CEUEHMEX [0 CBHIY U B

OTNANCHHMEK OT BKIIQUEHHA, YIHTHIBAIOWUME TEILIOTEXHHYSCKAE XAPAKTEPHCTHKH MATCPHANIOB,
gepe3 KOTOPHIE NPOXOIAT CBA3H (R, ),
Fy
Z=B- 10°, (3)
9

rae Pun - xo3dOHIMCHTH, XapaKTCPA3YIOMNC XRAMETP H BHI MCTAUIMICCKOM
CBA3H,

Fyw - nnomams y4acTKa KOHCTPYKUMH, B KOTODOM PACcHONOKEHa rubias
CBA3E,

PacyeT BIHSHHA AaHKEPOB H APYIHX METAUIMUCCKHMX BIIOYCHHM, HOKa3bBarONIHX
QHAUTOTHIHLIC PE3YIIBTATHI C BRIUCHPUBEACHHON MECTOAMKOR BHINONHACTCH B COOTBEICTBHMH C
OpHIOXEHHEM 1 HaHHBIX pexoMergaumit v npunoxersem H CIT 23-101-2004

CpeniessBeiieHHOE  3HAYCHWE DPUBCACHHOIO CONPOTHMRICHHS TEIUIONEpEave
CSIOHUCTHIX HAPYXHEIX CTCH OOpeACIsercs (Ha 3TaX WM Ceximio) no popmyne

2 F,
Rof cp) — —_ - ( 4)
k F ;
) Je——
k
rone 2F, - cyMMma Iutomaneit ¢parMeHTOB HAPYXHBIX CTCH
1

(k — KOHYECTBO QPArMEHTOB CTEH), M,

F.R,’ - COOTBCTCTBEHHO IUIOINAAL M [PHBEACHHOC COIPOTUBICHHE
TeIUIoNepeNaye i-ro pparMeHta CIeH, M- "C/Br.

Ecm RS > R™ ™ mo CHuIl [-3-79* (u32.98r.) [7), CHull 23-02-2003 [8],
KOHCTDYKIMSY CTEHBl YOOBJACTBOpsCT TpeOoBaHUIM  TCIUIOTEXHMYCCKHX HOpM. EcH
Ro P <RSP 10 cnexyer a0 yBeM=MTh TOMUMHY YICIUBIOEro Clog, JH00 PacCMOTPETE
BO3MOXHOCTD BKIIOUCHHUA B O] KT 3HEProcOeperaromx MEpOnpUsTH.

P —

% R™ roxe, uro R,¥P 4 R, 10 xe, ur0 R,*
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i pacdera CpPeRHCEB3BCMICHHOIC 3HAUCHHS MHOTOCAOHHBIX HAPYXHBIX CTE€H NPH
Ha/IMIKY B CTcHaxX rayxmx {6e3 npoeMoB) y4acTKOB MO#ET OBITh TAKKE HCHOOIB3OBAHA.
dopmyna

RS'F=R," -n, (5)

rac n = 1,05 - Ko3pPHIUHCHT, YIHTHIBAIOIIHH HAIHIHE [JIYXHX Y9aCTKOB B TOPLIOBBIX
cTeHax. IIpH BLITIONHCHHH IPOEKTOB 3T0T KOIQGUIMEHT "n" B KKIOM CIyYae HMEST
3HA9CHUE, COOTBCICTBYIOUICE OCOOCHHOCTHM HOAHHBIX XOHCTPYKTHMBHRIX H 00BEMHO-
MIAHUPOBOTHALIX PELICHMINA,

7.6.3. OnpereteHHe BIAKHOCTHOIO PERHMA HAPYKHBLIX CTEH

BraxuocTHeiii pexum HapyXHbIX CTCH MOXCET ONPCACANATLCH ABYMA MCTOAAMM: [0
CHul1 23-02-2003, CHelI II-3-79* (u32.98r.) u ncxonx u3 HanaHca BlIaru.

OnpeneneHne BADKHOCTHOIO POXHM2E HApPyXHBIX CTEH 0o OataHcy BIArH
MPOM3BONUTCA CHEAYIOIHM 00pa3om:

1. OnpenensaroTCs HCXONHBIC HaHHRBIE U PACYeTa.

2. OnpenenarOTcs COIPOTHRACHHA NapONPOHMEAHMIO CI0EB KOHCTPYKITHM HADYKHOH
CTEHER], MAPAMETPLI BRYTPCHHETO H HAPYXHOIQ BO3(YXA.

3. Onpenengerca nputok (AP;) u orrok (AP;) Bnaru (mapa) K paccMaTpUBacMOMY
CEYCHIIO N0 opMyiam

€ - & e, - €y
AP, = u AP, = - — (6)

Rn_ BH.CIL. Roﬂ T R'J 2 I H ) |
IIE €y, €5 - YIPYTOCTL BOXSHOTO Napa BHYTPEHHETO H HAPYKHOIO BO3AYXA,

€, W € - TO XK€, B PACCMATPURAEMOM CEUCHHM;
en = e‘ﬂ
e (&) = €;- (2 Ruen) (7)
Kor

Ro nsnea - COMPOTHRACHAEC HAPOIPOHHIIAHMNIO OT BHYTIPEHHEH MOBEPXHOCTH XO

[pPasMiis! 30HBI BOIMOXKHOH KOHICHCAIHH,

2Raw - CyMMA  COUOPOTHBIEHMN  UADONPOHMIAHMIO ClIOEB [0
PacCMaTPHBACMOI0 CCUCHHA;

Ron - CONPOTHBACHHA NMAPONPOHHMIIAHHIO BCCH CTEHBL

Ilo yxazauHeiM GQOpPMYyNaM ONPEAENACTCA YNPYrocTh BOASHOIO mapa € B
XapaKTePHLIX CCHEHUAX KOHCTPYKUMA B TOJOBOM LIHKIIE,

Ecmi e; oxakercs Gosibme MaKCHMANTEHOM YIIPYTOCTH BOAAHOrO napa E, To B aHHOM
CECYEHHH MOXET 00DA3OBBIBATECA KOHICHCAT.
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7.6.4. Onpegenenne uapamMerpor Bo3ayxoobMena p npocJjaoike

[iBHOKCHHE BO3QyXa B IPOCNOHKE OCYINECTBIgeTCH 32 CYeT IPABHTAUHOHHOIO
(TenI0BOT0) H BETpoBOro Hamopa. B ofmeM BHIE ckopocTs ABWKEHMS BO3AYXA B
IPOCTIONKAX Vip MOXET ONPENSIUITECA 110 CIEAYIONMM Popmynam:

[ & e x) V7 + 0,08 H (1 - 1)
Vep = (8)

25

TAE Ky, Ky - a3POAMHAMHYCCKAC KOXQOUIMCHTSI IIPHHIMAIOTCH HO
CHull 2.01.07-85 [4],

Vi - CKODOCTH HBIDKEHMA HAPYHHOIO BOIAYXA:

K - KOYbdHuMeHT y4era H3IMEHEHHA CKODOCTH MOTOKZ MO BHICOTE [10
CHrI1 2.01.07-85;
H - PRAROC T BYICOY DT BYOL2 BOITVES B IPOCR0HKY X0 &€ BSXOZR B HeE,

lp,ln -CPeAHAA TEMUEPATYPA BO3AYX2 B f{ipocnoifke M TEMIEparypa
HAPYXCHOTO BO3AYXA,

28 - CYMMa k03¢ PHIHCHTOB MECTHBIX COTPOTHRIICHMIH (OIpEacISCTCS
CIOXCHUCM a3DOSHHAMMYCCKHX COIPOTHRNICHMAH ).

Ya > Yop - TUIOTHOCTH (KT/M’ ) HAPYKHOTO BOAYXA ¥ B TPOCHORKE.

Ylpy pacmonoxeHHWH BO3RYUIHOH MNPOCKOHKH 4a onmOM CTOpOHE CTeHb! 3NAHAN
Gopmyna (8) npumer sux

J 0,03 H (tp- ta)
&

Vip =

(9)

k! NOJIYH9CHHBIX IO YKa3daHHbIM (bOpM}'JI&M CKOPOCTh JBIOKECHWA BO3yXa
KOPPCKTHDYCICA € yYeTOM ({OTEPh AaBICHHE HA TPegye MmO U3IRECTHHIM M3 KYPCa
"Bestrisama METONaM.

CymMapHBIi pacxoll BO3AYXa B IPOCOHKE OpehemaeTcs o GopMyie
W = Vi, - 3600 - 355 - Yap, (10)
LS Opp ~ TOMINMHA BOITYHMHOR NPOCIOAKY, M, Inupusiot 1 M.

Yoo - IJIOTHOCTH BO3XYXA B NPOCOiiKke NpHitgMmaeTcs no dopmyrne (14) [8].
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7.6.5. Onpenenerne napaMerpos TEMIOBNSRHOCTHOIO PEXHMA
ApOCIOHKH

Tempeparypa BXOJASIIEr0 B MPOCNOHKY BO3AYXA T, MOXKET ONPENENATHCK 110 Jopryne

ty - fa
To= 1ty + ~ —— , (11)
m - oty (¥ By + 23 By)

rae t,,ty - PacdeTHhie TCMICPATYPhI B IOMEIICHHM B HAPDYXKHOI'0 BO3RyXa,
m - KO3 PHIMEHT.
Octanennie ¢b6o3navenus ganat 8 [21].

HomyckacTea onpeaeiars TeMmilcpalypy BO3AYXA, BXOAMMEro B8 Npocloiiky, 0o
dopmyre

To= tu-0e{t,- L), (12)
roe n = 0,97
Temneparypa BO31yXa [0 BEICOTS HPOCHOBKH onpenenseres no hopmMyne

- {G, (x, + Ky) by WC)
(Ko~ ta+ Ka* ta) + [T (K + Ka) ~ (Ka - ta + Ka - )] - €
by = —— , S —— (13)
Ks + Kg

TRC Ko ¥ Ky - KOXPPUUHMEHTHI TEILIONEPCAAdH BHYTPEHHETD H HaPYXHOTO
CIOM CTEHEI B0 CEPenuHS IPOCHoixu,

h, - PaCCTOAHIE TI0 BHICOTE MEXIY OTBEPCTHAMH {INCIIAMH, IBAMH),
CIYXIHMMH 15 [IOCTYIUICHUA H BBITSORKH BO3YXA,

C ~ YASHHHAA TEIUTOEMKOCTE BO3AYXA.

Ilpu ompeacnedMd TEPMHYECCKOI0 CONPOTHBIACHHA NpOCIOHKkH R,  creayer
NoJs30BaTHCA hopmynamm

i
Rep = ——, (14)

Uny

A€ Ogg = 3,5+ 5,7Vp + a,, (15)
Oy - KOMPPUOMEHT NYTHCTOro TEILI00OMEHA,

C, - [IEPeBOAHON K03QPuuHMeEHT, pasHbiit B cucteMe CU - 3,6 ,a B
TEXHUICCKOHR — |
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VnpyroCTb BOASHONO Iapa Ha BbIXOAe H3 nPOCHONKH onpegensgercs o
q,opuyﬂc

- [n(M.+M.) m]
(Mg-€y +My€y) +[€ (M + M,) - (M€, +M,€,)] €

ey=—-——

Mo M ———— (16)
t M,

Tlonygednas o maruofl ¢opMyne BexAdMHa YIIPYIOCTR BOASHOIC Hapa Ha BEIXORE
H3 DPOCHOHKH €y ROJLKHA OHTH MCHBIIE MAKCHMAILHOH YNIpYroCcTd BofsHoro napa E,.

Ecmu ey > Ey , T0 HeoOX0mMMO H3MECHHTD pa3Mephl BO3AYLIHON NpOCHORKH WIR
MaTepHabl C10eB CTEHHL.

B dopmyne (16) M, u M pasHB COOTBETCTBECHHO

M, = ; My = —, (17)

rac Rypnu Ry - cymMma CONPOTHBNCHHE NApPONPOHHNAHKIO OT BHYTpeHHe#
MOBEPXHOCTH HO BO3XYWIHOH IPOCNOHKH H OT BO3AYIHOR
IIPOCTONUKH [0 Hapy:XKHOH INOBEPXHOCTH;

€y H &, - AeHCTBHTENLHAA YUPYTOCTE BOASHOO Napa ¢ RHYTpeHHEH
CTOPOHBI CTEHBl H CHAPYXH;

€o - YIIpPYTrOCTh BOASHOTO Hapa BO3AYXa, BXOAALIETO B IPOCHOHKY;
1,058
B= ———- - (18)
1+ ,/273
n - nepeBoiHOfl ko3 duuueHT, papHbHi B cucreme CH - 0,13,

a B TeXHHWYeCKOoM ~ 1.

7.6.6. MeToauxa onpeae/eHHA YCIO0BHOIO NPHBENEHHOI 0 CONPOTHRJICHRS
NAPONDPOHHUAHHIO € Y4YETOM [IBOB-3A30P0B MEXKNY NRHCTAME
IKPAHAMH

Pacuer NPHBEACHHOrO CONMPOTHBICHHA MAPONPOHHIZHNIO 3KPAaHOB € YIECTOM INBOB-
3330p0B IPOU3BOAMTCA B CleOyIOoUIER MOCIeI0BATENLHOCTH:
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1. OnpeaenseTcsa yCIOBHOE COTIPOTHBACHHEC NAPONPOHMIAHMIO B CTHRKOBAIX IIBAX 10

Gopmyne

o
Rug' = ———— M- -Tla /Mr ( M* - 9 MM pr.CT.)T, (19)
(BN / 2. &)
rie B - nepeBoaHOH Ko3QPrieHT,
Ne = 6,5u10,1.

[TposoasATcs ABa pacueTa ¢ 3Ha4YeHHeM My = 6,5 ¥ 0,1. Ilo nepBomy BapHaHTY 1pH
Nm = 6,5 paccIuTHIBACTCS MMHUMATLHO JAONYCTHMAas BC/IMIMHA CTHIKOBBIX IIBOB H
NMPUTOYRBIX UIEAeH, MO BTOPOMY NPH Tn = 0,1 onTrMaippas peKOMEHAyeMas BCIMIMHA
CILIKOBBX HIBOB ¥ NPUTOYHAIX IRENCH.

Y. £ - MECTHBIC COMPOTHBICHHS NPOXOAY BO3NYXA,

3, — TONMIMHA JKpaHa, M

2. Onpenensercd CONPOTUBACHUE ODAPONPOHHUAHMIO NIHMT IKpaHa 10 €ro riaju o
Gopmyse

Rm™ : (20)

rac i, - k03¢ QuaMenT naponpoORMIACMOCTH IKPaHa.

3. Qupenensercs MpUBEACHHOES YCIOBHOS CONPOTURICHAS NAPONPOHHDAHAIO JKpaHa C
YSETOM CTHIKOBRIX IIBOB Ry © 110 opmyne

LF
Ros * = o, (21)
F F
Rm  Ru

rae LF- cyMmapRas pacuyeTHas IUIOmaih  9KpaHa (Kak  Opasmilo
mpuEuMacTes 1 M%),

Fyn - IIOMaas 9kpata 6e3 mmos, M,

F’' - mnomaxs mso0B, Yepe3 KOTOPhiC NOCTYTIAaeT BO3AYX. 1LI0Mans BLIXOAHEIX IMBOB B
BEPXHEN HaCTH IKPpaHa, KaK OPasHiIO, HC YUHTHIBACTCA,

Rﬂﬂ K R[Ei' - CM. Bbﬂﬂe.
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7.7. Hpumep TeHNOTEXHHHMECKOro PACYETR HADYXRHLIX CTCH
¢ BeHTuanpyemolt solaymmolt upochofixoit

7.7.1. Hcxoankie AaHHbIE

Jnd pacdera OpHMHATO 7-3TAXHOC XUNOC 3AHHME, PAcnoNoxeHHOoe B r. Mockse,

HADYXHBIC CTCHEI KoTopore  o0muuosaumt dacamuoll cucreMoli ¢ BeHTHIMpyeMuiM
BO3ZYIIHLIM 3830PDOM «APT-CHCTEMAN.

Hapyxsble CTeHR! ABYX BapHaHTOB. ¢ BHYTPCHHHMM CHOCM M3 MOHOJIHTHOIO

wene3oberona v, = 2500 xr/v, ronmmmmo#t 0,18 M (A = 2,04B1/1°C) m xuproranolt xnaam,
rommuroit 0,51 M (Ag = 0,64 B1/Mm°C).

7.7.2. Pacvder TONRHHL TCII0H3O0ISIIHA

Tonnpea TCIUIOM3ONMAIMHA ¥3 MHHBATBEI THIA "Pacaa-barre” anm  xXUpIAIHON

{puc. 7.1) crennt mima r. Mocksel pasHa:

313 002 0,51 1 1 +9)
8y = ( - — - -0,12 - - — )x0,045 = 0,15 ™,
0,726 093 0,64 87 23
rae 3,13 - 1pebyeMoc CONMpOTHBIEHHE TeIVIONEpPEAaYe CTCH  AhA
r. Mocxnsi;
0,726 - k03¢ duiMeHT TEIIOTEXHHRECKOH OAHOPOAHOCTH, ¢M. Tabi. 7.2
{nmpu npoeMHOCTH 25%));
0,12 -  TEPMHYCCKOC CONPOTHBACHHEC BCHTHAMPYCMOH BO3AYHIHOH
POCNOHKH.
i 1
Ryy = —— = ——— = 0,15 M*-°C-9/Kxan (0,12 »*-°C/Br),
Olan 6,8

rhe  Oag - KoadpuuuerT Termoodmena no popmyne (21);

*)

t#)

e — b

B 3anac Terio3amyTh HE IPUBOAATCH TCPMUIECKOE COMMPOTHBCHAC IKPAHA.

Pacuer BIHAHHS KPOHUITSHHOB (CM. MPHIOXKCHME 2) noka3an TpedyeMyro TOXUTHHY
yrewmrens 0,153 M, ucxoas u3 rpebopammii mosanemenrHoro noaxoaa mo m. 3.1
CHull 23.02-2003 [8].
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Prc. 7.1. Cxema HEpYXHOE CTCHR MIX pacqeTa

- INTYXRTYPHE pacTBOpP;

- REpIGTIEAR RIIJKS;

- MEMCpANLHAS BATa,

- MAHCI, IKPAHA;

~ BO3AYIOHAS NPOCHoOdka;

- 30H2 BOZMOMHOH KOHICHCANHE.

BAARHOCTHOTO PCXHMA.
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Oga = 5,5 +57 Vg + ay=55+57 - 0,1 +0,66= 6,38 Kxan/m’-w-°C
(7,8 Bt/m?-°C);

]

s e ———— —— x 0,61 =0,66;
1 1 ]
- +- t o
4,25 2,1 49

rge  4,25;2,1,4,9 - xo3qdumenrsr Hanyvenus, Kxan/ Mz-rq-‘“K‘;

0,61 ~ TEMIICPATYPHBLIMA ko duimenT;

00,045 - k03 PUIMEHT TENNONPOBOIHOCTH MUHBATRI LI
YCIOBHH JKCILTVATAUHU D~ B COOTBETCTBHE C
ceprdduxaramMu, Br/™-°C

CoOnpoTHBJICHHAE TEIIONEpelade Ii0 TIJaid HAPYyXHOH CTCHBl OPH  TOMIMHE
yTermrens H3 myunsatel 0,15 M

1 002 051 015 1

RS e —+ ——t et + 0,12+ — =443 M-°C/Br.
87 093 0,64 0,045 23

IlpuBeneciitioe conpoTHBIEHUe TEIUIONEPEAAYE

R.® = 4,43 - 0,726 = 3 22 M*-°C/Br.

TomuHa oS TeIUIOH3IOIALNH [UIg OSTOHHOM ¢Teds] Ui T. MOCKBLI

3,13 0,18 1 i *)

6}"[‘:: ( —— - - 0112 - ——— ———-—)* 0,045 = 0,16 M,
0,83 2,04 8,7 23

rjae r = 0,83 s cootseTcTBRM ¢ Taba. 3 (npu npoeMuocTH 25%).

= -t A g

*} Pacuer TtpebOyemoll TOMUMHLI YTEIUIATEAS NPH KPOHIUITEHHAX M3 aMIOMMEMA (CM.
npat 1) noxasan tpebyemyio Tommesy yremmureas 0,18 M, mexons u3 tpebopanmit
noaneMentroro uoaxoaa ne  CHull 23.02-2003. [lostomy namee B pacdere
BI@KHOCTHOrO PEXKMMA  paccMmarpuBaercs #3710t Bapuanr, CHull 23-02-2003 8],
. 5.13 pomyckaer yMEHsIHIETHE TpeOyeMoO€ CONPOTHBIICHHE TeILIoNepeJade CICH
HUNBIX 3maHud a0 BemdaHHB 0,63 R, T, 0,63 Ry = 3,13 - 0,63 = 1,97 M -°C/BT
(a CAcAOBATENBHO H TONMUIHHY YTCIUMTENA) i CIY4acs, KOrja YHACAbHBIH pacxon

TEIUIA HA OTONACHNME G, MEHbIIE HOPMHPYEMOTo ¢, F o Tabn.9 [8].
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ConporusncHue Temnonepeaase no raaau napyxHoft cresmt ycnosuoe

1 0,18 0,16 1
R/ = —+——d 40,12+ — =39 M*-°C/Br.
8,7 2,04 0,045 23

[IpuBenesBOE CONPOTHRICHKE TCIVIONEPEAAYC

R,®=39.083 =324 v*°C/Br

Tommuea yremwmrens Moxer OBTE CKOPPEKTEPOBaHR B COOTBCICTBHHM €

HOMCHKATYPOH BEIMYCKASMBIX H3IZC/HHA, STC HC NOBIMACT HA NIPABOMOTHOCTL TIOMYICHHEIX
PACYCTOB ¥ BHBOXOB.

ITprimMep pacaera BIHAHHA KPOHIITEHHOB CM. NPUXOXEHHE 2.

7.7.3. Pacuer BARXHOCTHOIO perEMa HeTOHHBIX CTeH

Bumonmsercs pacueT BA2KHOCTHOrO pexviMa DeToNMLIY Hapy#amiX CTEH € IKPIHOM
no CHsll I1-3-79* (m3n.98r.), CHHII 23-02-2003 no raaau (6e3 ygera CTHIKOBEIX HIBOB) JUIA
r. Mockshi,

BnaxHoCTHRH  pexkuM  HApYXMBIX  CTeH  XapakTepulyercs  INpoLeccaMu
BJIArOHAKOIUICHUR, 3ABUCAUTMMH OT PAAA BHCIHHHX (axTopos i QHIHIECKHX XapaKTCPHCTHK,
OT CONDOTHBACHHUS NIPOIIPOHHMIIAKMIO KOHCTPYKIMM. PacyerHOe  CONPOTHRICHHUE
MAPONPOHHIARMIC Ry, M - w - [Ia/Mr (10 IIOCKOCTH BO3MOXHONH KOHACHCAIWMHM) AOJDKHO

6bITe Be Mewee Gonbmiero u3 TpeGyembix CONPOTHBICHME HAPONPOHHNANMIO Rg T M3
YCNOBHA HEAOMYCTAMOCTH HAKOIUICHHR BAATM 33 IOX 3KCIUtyaTaiK M Rp” M3 YCIOBHS

OIPAHMNCHHUS BIATH B KOHCTPYKIMH 33 TEPHOA € OTPUURTEHALHLIMM CPEHHEMECKIHLIMM

TEMIIEPATYPAMH.
Pacuer Begercs € y9€TOM TOro, 910 30HA BOIMOXHOM KOHACHCALHH pacnojiaracrcs

Ha BHEINHCH IpaHule YTSIUIMTENA.

Pacderrnoe COMPOTHBIICHNE NAPONPOHHUABKIO BAPYXHOHM CTEHR! A0 30HKN BO3IMOXHON
KOHRaHcauHH R, M - g - Ia/mr

0,18 016
R, = + =6533 M*- 9 [la/mr
0,03 0,3

(B rexsmaeckoli cucreme R, = 49 M>-9-MM PT.CT./T)
- iipu Tormmune yrerumrens 0,18 M Ro=6,6 MTIa/Mr (49,5 a? - a- MM pr.CTVT).

Pacuersoe COMPOTHBACHHE NAPOMPOHMIIAHKIO YaCTH Orpaxiarimeil KOHCTPYIUHH,

Rum, M - 9 - [Ia/MT, pacroNOXEHHOH MEXAY HapyXHOH NOBEPXHOCTHIO M ILIOCKOCTHIC
BO3MONCIOH KOMACHCALMH, PABHO
0,008

Raw = = 1,0 M- 9 - [la/mr (7,5 M - 9 - MM pT.CT/T)

0,008
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Tpebyemoe cCoOmpoTHBICHHE DAPONPOHHHAHMIO R, H3 YCIOBHS HEAOCHYCTHMOCTH
HAKONNCHHMA BJlard 32 rof 3KCIITYATANMK

(1283-996) - 1
Ry = — = 1 22 m*ulla/ mr.
996 - 761
TpebyeMo€ COIMPOTHBICHHE NAPONPOHHLAHHIO H3 YCJIOBHA OIPaHHYCHHMA BJIAry B

HapyXXHOH CTCHOBOH nAHEIM 32 NEPHOR OTPHIATC/LHBIME TEMIECPAarypaMH HAPYKHOIQ
BO3AyXa

0,0024(1283 - 384) - 151
Rp¥ = —e—e = 6,5 m*ulla/ mr,
80-0,16-3+ 123

0,0024 (384 - 350) - 151

= = 12,3
1

[lpu Tosmumse yrewmrens 0,18 M Ry =5.85 m*Tla/mr.

BraxusocTHbI pexUM 110 TAyXOi 44aCTH 3KpaHa NpH OTCYTCTBHH BOITYX000OMEHa B
NPOCNOAKE YAOBAETBOPACT TPEOOBAHMAM HOPM CTPOUTERHON TEINOTEXHHKHN APH pacdeTe
no CHul1 I1-3-79* (u3x. 98r.), CHull 23-02-2003 ana 6eToHnON CTCHEL.

[Ipu romopme yremnitress 0,18M BIOKHOCTHLRDE pex®M CTEHBI jiyqme, ywem npr 0,16
M, NOITOMY Z1aJIee pacdeT AenaeTCa JUTA TOTHHSLE yrervirens 0,16 M.

CrepyrompM  3TamoM  pacyeTa ABINETCA  V9eT CYBIKOBBIX IMBOB-3a30PDOB B
COOTBETCTBHH CO CrICUHMAIBLHO pa3padOTaHHOH METOOMKOM BJIAKHOCTHOPQ pacdera UiA
BeHTHAMpYEMbIx ¢acanoe [22] naa manemell sxpanop 0,6x0.9 M npH BLIUIONHCHWH HX M3
kepamorpanutTa TommusEol 8§ MM, [Ipu ny, = 6,5 mapaMeTpsl CTHIKOBBIX IHBOB MEXAY
IKPAHAMH ONPESIACAIOTCH KaK MUBEMAILHO JONYCTHMRIE, 2 APH N = U,1 KaK OMTHMAIbHLIE,
NOYTOMY HEOOX0AHMO BLITIONHHETE fiBa pacyeTa MpH 000KX SHAYCHUAX TNy

¥ CroBHOE CONPOTHBIIEHUE NaPONIPOBMLUIAHAIO 3230p08 B NOPH3OHTANBHBIX CTHIKOBEIX
COCAMHCHHAX IKPaHoB no Gopmyne (19)

P N = 6.5
0,008

Ry=~————— = 0,005 M- 4-mm pr.ct/r (0,0006 M- 4 -ITa/ M),
(6,5/4)

rae; 0,008 M - TomMHA 3KPaHA.

P N = 0,3

0,008
a=— = 0,32 (0,043)”
(0,1/4)
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Cnexy:oium 31aroM pacieTon ABACTCA yAeT BO3ayX03200pHMX HIBOB H OTBCPCTHE
npuBeaeHHol momwangio 0,014 M Ha M’ 3KpaHa.

ConpoTusncHne NAapONMPOHHIIAHMIO YCIOBHOEC, TIPHBEACHHOE

dopmyna (21)
UpPA Mg ™= 6,5
1
Rug? = e = 0,34 " - 5 - M pr.cUT (0,045 - u - a/mr)”,
1-0,014 0,014
- + -
15 0,005
rac 0,014 M - mpHBeAcHHAs MNOMIAAb PUTOYHbIX UIBOB ¥ OTBEPCTHI.
HPH Ny = 0.1
1
R * = ~ — =5,75 (0,76)"
1-0,014 0,014
- o+ —_—
7.5 0.32

TpeOyemoe conpoTHRICHHE NAPONPOBHMIEANMIO R, M3 YyCAOBHI HEROMYyCTHMOCTH
HaKOIUICHUA BIIAIY 32 I'OH IKCIUTYATAIMH:

Paccurtnisaem Xy ammid, ¢ TOYKH 3PEHES BIUKHOCTHOIO PEXUMA, BADHAHT

IIpH Tl = 0,1
(1283-996) - 2,76
Ry %= — =3,36 M u - TTa/mr.
996 . 761

Tpebyemoe compoTHBACHYUE TaPONPOHELIAHMIO M3 VCIOBHsS OFPaHMYCHWI BIArM B
HaPYXHOH CTCHC 32 NEPHOA € OTpHIATEILHLIMIA TEMIICPATYPAMH HAPYXHOr0o BO3ayXxa

IpH N = 0.1

0,0024(1283 - 384) - 151

Rp7¥ = ——- - - =6 M- Ta/mr.
80.-016-3+ 16,2

i

*) B ckobxax B cucteme CH
0.0024 (384 - 350) - 151

T]. = o o — - = 1612
0,76




07

Mockombky Rm™ < Rg = 6,53 M* 4 - ITa/mMr, BAQXHOCTHLIE PEXHM B 30HE LIBOB
ccMATPHBACMOK CHCTEMBI U1 . MOCKBGI YROBNETBOpAET TpeOOBAHMSAM HOPM
I(:Pomnmoﬁ TENNOTCXHMKH 1A OCTOHHOH CTEHB H NPH ONTHMAILHBIX NapaMerpax

cTHIKOBBIX LTBOB.

7.7.4. Oupeciiende CKOPOCTH ABHKEHHE BOIAYXa H YHPYTOCTH
BOASHOIO NApa HA BbIXOAL M3 NPOCIOHKH

OnpegengeTcs CKOPOCTh ABIDKEHHA BO3AYXa B MPOC/IOHKES 1pH TeMICpaType
HapyXHOrO BO3yXa MAHYC 28°C.

TemnepaTypa BXOAAIRETO B IIPOCIOHKY BO3ayxa o gopmyie (12):
t, =20 - 0,97-(20 + 28) = - 26,6°C.

OmnpenenfeM pacxonl BoO3AyXa B npocioiike no ¢Qopmyne (10) npu Tomumee
npocnoiixy 0,06 M B cootsercrsan ¢ MICH 2.01.99 [13]:

Pacxox BO3ayxa B Hnpocinodxe  cocraBur W =3600-0,1-1405.006 = = 31
KI/M-9,

[ 0,08(266+728)09
rme V= \/’ - = 0.11 Mm/c;
g

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

rae 0,07 - kosdbumeHT, yIeTsIBaAOLIMA TpeHHE [22].

YHpyrocte BOASHOTO IApa HAa BLIXOAC M3 BO3AYIDHOH IPOCIHOHKH €y OeTOHHOH

CTEHBI IIPH HAYAIBHOH YOPYTOCTH €, = 0,34 MM PT.CT. (B TEXHHYCCKOHU CACTEME) 110 GOPMYTIE
(16).

PacaeT nenaeM 1 60ee CIIOKHOTO, © TOUKH 3PCHUS BIaroobmeHa, cnydas

PU Ny = 0.1
0,24 + (0,34 - (0,19 - 0,24)-0,995
€y = = (0,35 MM pr.CT,,
0,19

]

rae M, = ~ = 0,02; M, + M, =0,19
49
i

M; = ~=0.17, Me-es+ M, e, =0,02-964+4 017-0,29=0,24

2,75



6iv-09

3 -1?

e = (0,093

e, MeHBIIC MAKCHMATLHOH YIPYroCTH BOASHOIO nmapa E Ha BhIxode u3 NpOCIOHKH,
passoit 0,39, ciaenoparentHO, NIPHHATHIC NAPAMETPH KOHCTPYKLMH YAOBJICTBOPUTCILHMIC.

OnpenensieM BIRDKHOCTHRIN PEXKHM B IPOCIOHKE 110 I'ITyX0# YaCTH 3KpaHa:

015309

1,17

0,23+ (0,34 -0,153-0.23) x &

g = —————e - = 0,35 mM pr.CT,,
0,153
i
M, =002, emeoine, My -— =0,133
1.5

Mu+M, = 0,153, Mp-ey + My - e,=0,02-9,64+0,133-0,29=0,19+0,039 = 0,228

0,153 - 4%

il . 117

e = 0.096

€y MCHBIIE MAKCHMANBHOR yIIPYrOCTH BOASHOIO apa.

7.7.5. PacyeT BaXKBOCTHOTO PEXHMA KHDIIHYHLIX CTEH

Jlanee BBIMONHZEM pacyeT BIAKHOCTHOIO POXKHMA HAPDYXHON KADNHIHOU CTEHBI ¢
IKPAHOM.

B 1abn. 7.4 npuscnernbl JaHALIC 0 BIRTOHAKOIIICHHM B TONOBOM HBKAE CTEHBL, C

JKPaHOM,  MMCHOIHMM  KOYPOUMUMEHT  NAPOOPOHMIOEMOCTH IO ™Thaay B =
0,008 mr/m -9 - [1a.

Kak suaHo 43 1abn.7.4, npy ManoBlIaroNpOHMIIAEMOM 3KDAHE B FOAOBOM UMKIE BO
BCEX MECANAX VIPYTOCTE BOASHOIC napa € Oobiie MakCHMANBHOH YIIPYIOCTH BOASHOIQ
napa E u, ciezosaiensHO, DPOMCXOEMT NMOCTOAHHOE BJIATOHAKOIUICHHE B MPOCHOHKE v

IKpana, 8 OTHAJICHWH OT OPDH3OHTANBHLIX IMBOB IIPY OTCYTCTBHM [BMKCHUA BO3AYXA B
FPOCIIOHKE.



Tabnmuua 7.4.

Pacnpene/ieHue BJaXHOCTH B KHpAu4Hoit crene Toaumstoi & = 0,51 M,

¢ yTrenienviem MHUHBATOM ¢ DxpadomM, umeromam 1o riaam ¢ = 0,008 mr/m - u - Ila,
{0,601 r/m u mm pr. CT.)

PasmepuocTs | MHaex- | ME C 4 L1 bl | _
- n [ m [ v ] v [ vi|vo | vin] X P X | X
°C t, | -102 | 96 | 47 | 4 | 116 | 158 181 | 162 | 10,6 | 4,2 | 22 |
[ °C | 20 |20 |73 730 | 16 [158] 181 | 162 [106] 20 | 20 30
¢ | aU_| 302 | 296 | 247 | 16 | 0| 0 0 | 158222 | 27,6
oC , | 99 | 93 | 44 [ 42] 44 | 20 | <73
. - - j :
MM pT CT. E. | 1,96 | 2,07 | 317 | 6,19 15,58 | 1381 19,59 | 627 | 388 | 2,47
mMpr.cl | e, | 1,604 | 162 | 241 |4026] 5939 |7,941] 9,615 | 9,391 | 7,001 4,828 3,132 |2,0485
T MM PT. CT &0 | 9,647 | 9.647 | 9.647 9,647 5,939 | 1,941 9,615 | 9,391 | 7,001 9,647 | 9,647 | 9,647
" " i, . 1
wupror | Ae | 8.043 | 8027 | 7237 |5671] - | - | - | - | - [4819] 6545 | 7,598
MM pT. CT e, | 454 | 456 | 506 606 16591 553 | 483
L | I | i e -
| Yacu | 744 | 672 | 744 | 720 | 744 [ 720 | 744 | 744 | 720 | 744 | 720
uim> Qunen | 1311,8 | 1167,9 1 1105,4 | 570,7 -836,4 _ _ - 1576,3] 9524 [1224,8
ah’ Q . | 105.4 | 1203 | 225 1619,9] 1450,8 | 42697 2143 | 1248
L pigp bbbt A L
e Q | 1206,5]1047,6 8804 |-49,0 2287.2] . 1494 738,2 | 1100,0
T za. 3194,0 142417 | 5122,9 5073.0] 22858 | i} 149,41 887,6 119876
{ ] Kou,zlleﬂca'r l ‘}
’ | I |
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Pacqertoe CcONMpoTHBACHME DAPONPOHMIIAHMIO CTEHM A0 J0HM BO3IMOXHOMNM
KOHACHCAIMM

0,020 0,51 0,15

Ro = e+
0,09 0,16 0,3

=391 M . u.- [Ta/mr (29,3 w’-a-MM pr.cT./I)

[Ipn yuere ropu30HTATBHEIX ITBOB pACHET BIANHOCTHOIO PeXHMA KHPITHYHOH CTCHH,
YTEILICHHOR CHAPY XM MHHEpALHON BATOH, NOKA3pIBaET CICayIOUee.

Pacyernoe CcoOmpoTdBiIcHHE MAPONPOHKLIAHUIO YacTH HAPYWKHOH CTCHEL,
PaclONOMEHHOH MEXAY HapyXHOH TOBEPXHOCIBIO €€ U IIMOCKOCTRIO BO3MOXKHOMN

KOHICHCAIHY, IIPY y4eTe rOPU30HTABHLIX BOB, PABHO

Ipe B, = 6.5

Rax® = 0,045 o - u - [la/mr (CM. Brime) (0,34 v®-2-MM pr.CT./T)

NPH Ny = 0.1
Rom© =0,76 (5,75)

Tpebyemoe conpoTHBiCHAEe NAPONPOHHLAHMIO, R, M - v . [la/mr u3 ycnoBHN
HEAONYCTUMOCTH HAKOILUICHNIA BIATH 33 FOJ SKCILTyaTalm

O Ny, = 6.5

(1283 - 994) - 0,045
Ry®= ——————— =0,055M*- u - Ta/Mr
994 - 761

IPH N, = 0.1
(1283 - 994) - 0,76

Rai7 = = 0,95

994 - 761

TpeOyemoe coupoTusiIeHEMe NAPONPOHHUAHIIO H3 YCAOBHs OrpaHBYeHMs BJard »
CTCH® 32 NEPHOL C OTPHIATENLHEMH TEMIISPATYPaMH Bo3zxyxa Ry, T

U T}, = 6.3

0,0024 - 151 (1283 - 384)

Ry’ = - ——— =105 M- 9q-Jla/kr
80 -0,15-3+ 273

0,0024 (384 - 350) - 151

n=— — =273
0,045
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mpu 1 = 0,1

0,0024 .(1283 - 384) . 151
R,™ = ~ —— =62 M -9 a/kr
80-0,15-3+ 16,2

0,0024 (384 - 350) - 151
n=— — =162,

0,76

ITocxomsky RyT > R, €,, mapameTpsi (pa3Mepsl) CTBIKOBBIX IIBOB (BRICOTa) MEHBINC
ONITHMANBHO-AOIYCTHMBLX ITPH OTCYTCTBHM BO3AYX00OMEHA B IIPOCIIOHKE.

Jlanee mpOBOAMM pacder € y4YETOM BBIHOCZ BJarM H3 NPOCHOHKH ABKVIIHUMCH
BO3IZYXOM

OmpenensieM yupyrocrs BOAAHOTO IIapa Ha BLIXOJEC M3 BO3AYIIHOH HPOCIOHKH
KAPITAYHOH CTeHEL:

pacyYeT BEACTCH UL XYANIETO, ¢ TOUKH 3PSHHA BNArOoOMCEHa, CiTydas;

¥ N, = 0.1
0,376 + (0,34 - 0,204 - 0,376)-0,995
ey = = (0,34 MM pT.CT.,
0,204
]
rae; M, = =0034; M;=017, M,+Mg=07204
293

Mg-e;+ My-e,=0034.-964+017-0,29=07376

a2 9

3 Ly

¢ = (0,095

e,  MCHblIE MAaKCHMaJbROH YOPYyroCTM BOZSHOre mapa E,, passoli 0,39,

CHEZ0BATEALHO, NPMHATLIC NapaMeTphl KOHCTPYKIHH YAORICTBOPHTENbHBIE IIDU  JBIDKCHAH
BO3AYXA B NPOCIIOHKE,

7.8. SaiaogeunHe

7.8.1. Ha ocHOBaHHM BBHITTOMHEHHBIX TEIUIOTEXHHYECKMX PacYCTOR HAPYXHBIX CTEH
dacannoi cucremn: "APT-Cucrema” onpeieneHs!:

7.8.2. TerozamuTinie KAYeCcTBa CHCTEMbI - cM. 11, 7.8.2.1.
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7.8.2.1. Tpebyemas TonumHa TSUNIOWIOMIMONHEIX 033aANETOBRRIX MHHEPANOBATHLIX
T THOA "Benmu-barrc” cocraBager npd  kene3o0eToHHOM Hecymel crere 0,16

(0,18) M;* mpu xupmimo#t crene 0,15 M. IIpHReNeHHOE CONPOTHRICHHE TEIUIONEPEaade

HAPY)KHBIX CTEH IIPH YKA3aHHOH TOMNMHE YTEIUMTICNA ¢ cTasut, 3,24+3.26 M-°C/BT (p
IpoEMHOCTH 25 %).

7.8.2.2. BnaxsoCTHBI peXHM CHCTEMB! NMpK yKA3AHHBIX B 11 7.8.3 mapamerpax
KOHCTPYKIMH - cM. iy 7.8.2.2.1-7.8.223.

7.8.2.2.1. llpa OTCYTCTBHE ABYOKCHMSA BO3AYXA B DPOCHONKE BIAKHOCTHRIA DEXMM
CTEH MOXET ORITh HCYZOBIICTBOPHTETRHBIK.

7.8.2.2.2. Ipx HATUYUHK ABIDKEHMA BO3AYXA B KOAMIECTBE 31 Kr/M-9 NpH YKa3aHHBIX B
. 7.8.3 papameTpax BIaKHOCTHBIA PEAHM CHCTCMB YAOBICTBOPDHUTEIICH.

7.8.3. IapaMmerpbi CHCTEMBE, IPH XOTODMX ODSCTICYHBAIOTCH YKA3ZAHHMMIE BLIBOIAI B
n.7.8.2, CAeAYIOUIHE:

- ONTUMANbLHAH BHICOTA (IIMDHHEA) TOPM3OHTAMRHONO [MBA MEXAY SKpaHaMy
COCTABIACT 6 = 8 MM;
- PAIMEPhI FKPAHOB JOMXELI COCTABAATE HE fonee 600x900 mwm;

- TONMIWHA BO3IXYIODHOW DPOCIIONKM MEXIY YTCIUVIMTENECM W DKPaHoM COCTaBngeT
0,06 m;

- TOMMHA (IIMPUHA) BO3NYX03300pHOH meiM BHM3Y ¢TeHm coctanyser 0,06 m_ a
BO3AYXOBBIBOARIICH IEAM BBEPXY CTCHBI JO/DKH2 OBITh HC MEHELIE BO3AYX03a00PHORI.

¢ o pacqery B cootrercreud ¢ CI1 23-101-2004
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8. CocraB NpoeKTHO-CMETHOH JOKYMEHTAIHH

8.1. Paboumit npoext muu paboyas JOKYMEHTAlHA CHCTEMBl HapYKHBIX
orpaxacuHi  QacamoB € BEHTHIHMPYeMBIM BO3AYLIHBIM 3a30pOM  BKMOYaeT: obilylo
NOACHUTENBHYIO 3aMHCKY, AapPXHTEKTYPHYK) 4acTh, KOHCTPYKTOPCKY®0 4acThb, oOIyio
KOHCTPYKTOPCKYIC 4acTh 10 DEINEHHIO apXHTEKTYPHRIX JeTaneff, COCHHAIBHYH) 4YacTh
(BOXOCTOK, RHTEHHBI, PEKJIAMY H T.I1.) H CMCTBI.

8.2. B of0iueil noxCHATENLHON 3aNKCKE MPHBOASTCA CAEAVIOLUIME CBEACHHN:

- APXHTEKTYPHAA KOHNENUMSA peIUCHUS (acalloB 31AHNA H OTACNILHBIX APXUTEKTYPHBIX
TEMEHTOB,;

- KOHCTPYKTHBHOE POIICHHE CHCTEMBI K €€ 3JIEMEHTOB;

- pellleHHE CIICHHANBHEIX YCTPOHCTR Ha Qacane (eciu OHH UMEKOTCH);

- panubie 00 3QPCKIMBHOCTH HHEProcOEPEKEHUA NPUHATHIX TEXHHUYCCKHUX PCINCHHH,
PE3YNLTATH TCIIOTEXAHHECKUX PACUeTOB;

~ IKOJIOTHYECKAsd XapaKTePUCTHKA CUCTEMEL,

- OCHOBHbBIE TEXHHKO-3KOHOMHYSCKHE [10KA3ATEIH CHCTEMUL.

8.3. ApPXHATCKTYPHAA 4YaCThb COAEPXHUT HepIexH dacanos 3)aHHA, OTHEIBHBIX
APXHUTEKTYPHBIX 3NIEMEHTOB K y37A0B. Ha yepiexax yxkalnizaeTes NBETOBOC peieHue dacaga
H erQ OTAe/AbHBIX IIEMEHTOB.

8.4. KOHCTpYKTOpCKaA  HacTk  BKAOYAET  YEPTeXKH BCEX KOHCTPYKTMBHBIX
IEMESHTOB CHUCTEMBI C Y3NIaMU M ACTUIAMH, a4 TAKXe Ccrnenu@MKalM OpPUMEHACMBIX
MATEPHANOR W A3ASHHN.

8.5. CreuuansHas 4YacTb COJCPKUT UEpTEeXKH ¢acanos ¢ IPHUBAZKOH MeCT
pPasMeIIeHHA CRSIMallbHEIX YCTPONCTB, Y3NBL H JEeTaAHM KOHCTPYKIHHA KpeIJIeHHS O3THX
YCTpORCTB HA (aceae, a TaKxe CrienudPuxanuzo oO00pYLOBAHHUA, MATCPHAIOR KB HIJACIHMH,
IPEIYCMOTPEHHBIX TPOCKTOM.

8.6. C(CMernl Ha YCTPOHACTBO CHCTCMBl COCTABIAKOTCHS HA OCHOBE ICRCTBYIOHIMX
HOPMATHBOB, CIHHHYHLIX PacleHOK, GaKTHUCCKON CTOHUMOCTH o0OpYAOBAliMA U MAaTEPHaliOB,
A TAXXKE KANbKYIAUHHN, YTBEDXICKHBIX 3aKa3YHKOM H2 OTAENkHbIC BHAB padOT U 3JIEMEHTbI
KOHCTPYKUHH.



0, TexXHEKO-IKOHOMHYECKHE NOKAATCIH

CTOMMOCTE CHCTEMR! JJI4  KOHKDPCTHBIX 3ZaHMA 3aBHCHT OT HX pa3sMEpoOB,
aDXWTEKTYpHOro  pewreHus ¢acanos, oDOpynOBaHHE M OCHACTKHM, MDHMEHRCMBIX JUIA
MOHTaX3 CHCTEML!, CTPYKTYPH NOAPANHON OPraHM3auuy H €€ KOMMEPYECKOH IONHTHKH H
apyrux ¢Gaxropos B CBA3Y C ITHM KOHXDETHAA CTOMMOCTH CMCTEMBI MOXET KoJehathes B
3HAYHTEAbHLIX npencnax. ITosroMy Haubonee uenccoodpasHo NPUBECTH NPAMBIC 3aTPATH,
TE¢ CTOMMOCTh OTHSILHLIX MEMEHTOB CHCTEMEI M €€ MOMTAX3 (CTOMMOCTS MOHTaxa De3

y4eTa CTOMMOCTH NECOB, JHOJICK H JIPYTHX CPEACTB) RN PAAOBOIO yuacTka ¢acaa 30aHNA.

[ToasneMenTHas cronMocTs (mpsambie 3aTpathi B $ US) 1 M’ CHCTEMBI [LIA PSAOBOTO
yqacTka dacana (sa 2005 r.).*

- CTOMMOCThL MTEMEHTOB HECYIIETO KapKaca, BKIOYas kpenex - 20

- CTOHMOCTEL yTemrens Tommunon 150 My, Bomrouas kpenex - 15
- CTOMMOCTE COMUOBOYHOIO MaTepHaia

pasmepom 600 x 660 Mmum - 20
-  CTOMMOCTH MOHTAXKA -24
" UToro .79

e’

+) JlaHHBIE O CTOMMOCTM DJ/IEMEHTOB CHCTEMB NPEACTARICHM ¢¢ paspaborauxom

OO0 «APT-I1podunby.
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10. OcuoBHbLIC NMOJIOXKEHHSA N0 NPOH3BOACTBY paboT

M CHCTEMC KOHTPOJIA KAYeCcTBA

10.1. Jlnx spmonsenuns pador no MoHTAXKY CUCTeMB! acag 3jauns pasduraercs Ha
3aXBATKH, YCTAHABAMBACTCA NOPAJOK H NOCICAOBATENBHOCTh HEPEMCIICHHN MOHTRXKHHKOB €
oXHOH 3aXBaTK# Ha JPYIYIO.

10.2. BenuuynHA 3aXBaTOK H HX KONHYECTBO B KAXKAOM Cliyyae ONpPEACIHOTCH ¢
yueToM pasmepoB $acaloB 3JaHH4, KonMuecTsa paGoYMX-MOHTAXKHHKOB B Opurane,
OCHALCHUA CTPOMTERBHONH oOpraHv3anuud o0OpYAOBARHHEM, YCAOBHAMH KOMILIEKTAUHUH
MaTepHaiaMH, MIJenMAMH K Xp. 3axBaTkoi MoXeT ObITH BCA BbicoTa dacasa. BoszmoxHo
pazencHe ¢acasa 3MaHWS [0 BHICOTE HA HECKONBKO 3aXBATOK, YUHTbIBAs HANHMME
IPOMEKYTOUHBIX KAPHHU3IOB, HOACKOB ¥ JpYrHe ¢akropsl. B ropusoHTansHOM HalpasieHUH
saxpaTkoit MoxeT OwiTh JHGO Bech Qacan, aubo oAHa cexuus, MHOO NPHHAT Apyrok crocod
aencius gacana Ha 3axpgarku. PazOuBka dacagoB 34aHHA HA 3aXBATKH K BRIOOD CPeJCTB /LA
paOThl MOHTAKHHKOB HR BHICOTC (IIGHMOCTH, JHONbLKH, IOXBEMHEIE HIATPOpMLI M T.I.)

BRUTOJIHAIOTCH B ITpOCKTe opranmsalmy crpouresbeTBa (110C) unu B Texmomormyeckux
KapTax.

10.3. Ilpu MoHTa)e CHCTEMBI HA PEKOHCTPYHPYEMBIX 30aHUIX paboThl HAYHHAIOTCA
C OYUCTKH (acajla OT HCCBA3AHHBIX ¢ OCHOBAHMEM 3JIEMCHTOB, TAKWX, KaK OTCIOMRILHECH

MTYKaTYPKa, Kpacka # T.0. Kpome Toro, Ha ¢acane cnenyer NEMOHTHPOBATL BOJOCTOKH,
KPOHINTCHHLI, aHTCHHEL, BHIBCCKH U T.11.

10.4. MonTax CRCTEMbl HAYMHALTCA ¢ PASMETKH acaia M yCTAHOBKHM MasiKOB. DO
KOTOPOR OyImyT YCTaHARMUBATLECH ¥ KPENUTHCA K OCHOBAHKIO KPOUIITEHKE! K BePTUKANBHLIC
npoduy. Pa3MeTKa BBIIOIHACTCE € NOMONIBKY I'EOAC3HYECKHX NpAOOpOB, YPOBHA, OTBECA,
PYJICTKH H MEPHBIX PECK. Y CTAHOBKA M KPEnleHUE KPOHINTEHHOB, BEPTHKANBHBIX NTpotuaei
B IpeAeax 3aXBaTKH MOKET MPOU3BOAHTLCS B 3ABHCHMOCTH OT peieHHH, npuEAThiX B [10C,
CHH3Y BBEpX Wi HacOOpOT. I OpH3OHTANBHOE PACCTOSHHE MEXNY BEPTHKAJNBLHEIMH OCIMH
ONpEHCACTCA IIHPHHOR OOAMIOBOYHBIX IIIMT. DBepTHKANBEHOE pacCTOSHUE MOKAY
KPOHIOTCHHAME YCTAHABIHBAETCAd Ha OCHOBE CTATHYECKOIrO pacyera, BBUIONHEHHOrO Mg
KOHKPEeTHOTO 00bEKTA.

10.5. Tlocne pa3MeTky ¢acana cCBepsiTes OTBEPCTHA MOX M0Oeny i KpelieHHus
KpPOHIITCHHOB K OCHOB2HUIO IMOCPEACTBOM UHKCPHLIX O0ATORB. JlNs CHUXeHUSA Telonepe1ay
B MecTe MNpEMbIKanHs KpOHINTeHHa K OCHOBAaHUIO MEKAy HMMH Ha aHKepHpiff Oonr
YCT2H4BINBAETCA NapOHHTOBAs NPOKAaIKa.

B cnygasx, xoraa OCHOBAHKEM SBJISETCA KMPDHIHYHAR KIANKA, HEAL3X YCTAHABIHBATE
Aode B 1BHl KiIaAkH. MuHuManbioe paccTOSHHE OT Kpas KOHCTPYKHHMH RO modesd
OTOBApHBACTCA CHEUHANBHBIMH PCKOMEHIAIBIAMH  GHPMEBI-H3roTOBMTENA q1odeneit. Jing
DPOBEPKM UPABMABHOCTM MNoabopa aHkepHoro modens HeoOX0oaMmo I[IPOH3BECTH €ro
HCTILITAHHE Ha BLIPKIB.

Kateropudeckn 3anpemiacTCd CBEpPIUTh OTBEPCTHH A giofeac#t B NyCTOTCHBIX
KHpnuyax iy Onokax ¢ noMomero nepdoparopa.
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B cucreMe AOIYCKACTCE IIPHMCHATH TONMBKO CEpTHOHUMPOBAHHBIC KPCOCKHAM
MIEMEHTHI.

10.6. K Rayany MOHTAXKA TEIUIOM30/KUMH 3aXBATKA, HA KOTOpPOH NpOH3BOAATCA
paloThi, 10/0kHA OBITH 3AIMMINCHE OT NONANAHNS BNard Ha CTCHY M MAMTH YTETUIMTEA.

HekmoyenneM MOTYT OBITH CITy4aH, KOTIA MOHTAKHKKA HE NOKMAAIOT paboune MecTa

HO Tex nop, NOkKa BCe CMOHTHPOBAHHBIC IUIMTHI HE 3aKPOHOT NPEXYCMOTPESHHOM IIPOCKTOM
BETPOBNArC3AIMKTHOM MJICHKOH.

10.7. Ho Hawana MOHTaXKa TEIUVIOU3ONNUMOHHBIX IUMT HEODXOAHMO YCTaHOBHTH
HOKONLHeIH nepdopHpoBaHHnt BEHTHIAUMORHRM npodis. TLIMTl yreminmess ROIDKHL
YCTaHABIUBATHCA ILUIOTHO APYT K APYTY TaK, 4y1obp1 B uiBax He OuU10 niycToT. B cnygae ecnu
YKIANLBRCTCS DOABIE OAHOrO CIOK YTEILTATENS, 1UBL IUTHT BHMIONHAIOTCH B Pa30ekky,
q100b1 MEXIY WMMH HE OBLTO CKBO3HBLIX meneii. Ecm u3bexarh OycTroT HE yIaeTcs, OHH
ROJDKHET OuITH TINATENBHO 33AeNaHKl TeM x¢ MarepHanoM. Creda pomxksa ObiTh yrelveHa
WIATAMH {10 BCeH MOBEPXHOCTH. KperieHHE IUINT YTEIUVTHTENA K OCHOBRHUIO (IDOH3BCHHTCH
IVIACTMACCOBBIMY  HIODCHAMM TAPENHYATOTO THIA © PACHOPHBIME cTepxHaMM. [lpu
NPAMCHCHUH BETPOBAATNO3AMMTHON YICHKH IUMTH VTCUINTENA CHayalla KpEnsics k
OCHOBaHMIO IBYMS JIO0CIAMH H TONBKO IIOC/C YKPHITUHA HECKOJBKHX DSIOB IUICHKOH

VCTRHABIMBAIOTCA OCTallbHbIE NPEIYCMOTPCHHBbIE MMpockToM arobem. [logoTuuina TUICHKH
YKNaaeIBaoTCA € nepexiectom 100 mm.

10.8. B xpenexHbii 32kUM KPOHIDTEAHA BCTABNAXOTCS Hecymue BeprukaibHeie T-
obpasupic win L-06pazHsie npodmm. Omu Asnsiorca 6a30# AN yCTAHOBKH 00MMUIOBOIHBIX
innt dacana B npesenax HPOCKTHBIX JONYCKOB. YCTAHOBKA KamAOIre mpoduns, ero
NONOKEHHE B BEPTUKANBHON MWIOCKOCTH NpOBEPsSeTCad COOTBEICTBYIOHAME NpubopaMmu:
TEOHOJIMTOM, OoTBECOM M Ap. Kperuierme npodunsd B KPOHIOTCHHRE HNPOM3BOANATCE NP
HOMOIOH ORHOCTOPOHHMX 3axienok. Jinwsa BeprdkadbHolx npodunel, kak NpPaBHIIO,
COOTBETCTBYET BHICOTE ONHOIO 3Taxa. B MeCcTe CTHIKOBKH npoduncH mo BEePTHKITH
OCTABASIOT TeMIIEPATYPHBIH 3230 & -10 MM.

10.9. Monrax 0OMDIOBOYHBIX TUIMT ITPOU3IBOAMTCA IMOPAXHO HPCHMYIICCTBEHHO
cHH3y Beepx OOMHMIIOBOYHBIC TUTMTHI YCTAHABIWBAIOTCH IPH TIOMOUIH KIAMMEDOB, KOTOPHIC
KPSITATCH K BCPTHKANBHBIM HECYIUHM MPOGIIIAM ITOCPEACTBOM ORHOCTOPOHHMX 3aKNENMOK.
ORHOBPEMCEHHO NPOM3BOMTCE 00/DMIOBKA OKOHHBIX TPOESMOB M ADYTHX 3teMenToB dacana
s xpenneHus OKOHHBIX OTJIHBOB K OKOHHOMY ONOKY HMCNOMB3yIOT CaMOHADC3AIOLMC
OLHHKOBAHHBIC BHHTLI. YCTAHOBKA IUINT, FOPM3OHTANBHLIX OTIHBOB, BEPTUKANBHLIX W
YTTIOBBIX INOBHBIX IUIBHOK OCYIISCTBAACTCA B COOTBETCTBHM € NMPOCKTHON AOKyMEHTanuei
Bo rpeMA MOHTaX4 OTACROYHBIX I[UTHT CACXYET CACAMTH 38 TEM, FT00uI BO3AYIOHLIA 3330
0CTaBanCH OTKPLITRIM M 6€3 KakuX-JHD0 NOCTOPOHHHX BXIFOUYCHHHA.

10.10. B npouecce MOHTaXa IICMEHTOB CHCTEMBI  JO/MKEH  TIPOBOJUTCH
NMOONEPANMOHMBIN KOHTPOIL KAU€CTRA paboT U COCTAaBIATLCA AKTHI Ha CKpbIThie paboTs. 310
AOJDKHO EBAINIOJHATGCA B COOTBCICTBHH ¢ JACHCTRYIOWEH B NOAPSAHOH OpTraHH3aUMH
"CHCTEMOH YIIPaBREHMA KOHTPONEM KAYECTBA DPOAYKLUMH”, T YKA33HO, KAKHE MapaMerphl U
TCXHOJAOTHYCCKHUE NPOUSCChI KOHTPOHPYIOTCH, M HLA, OTBCTCTBCHHbBIC 3a BHIIIONMHEHHE YTOM
paGotel. B cocraBe kOMHCCHM, NOAMMCHIBAIOIACH AKThI HA CKPBITEIE PabOTHI, ODKHL OBITH
MPEXCTAaBHTE/IM NMPOSKTHOH OpraHM3alii, OCYIUECTBIAIOUIMEC ABTOPCKHIA RAN30P.
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10.11. PaboThi 110 MORTAXY CHCTEMEI MOT'YT BBINOJIHATS OPraHH3allHi, CIENHATHCTHE
KOTOPRIX [POULH O0YYCHHE K MMCIOT JIMUCHSHIO Ha NPAaBO BLINONHEHHA YKA3aHHBIX pabor

ot 000 “APT-Ilpodguns”.

10.12. Bce paboTh! JOMKHE! TPOH3BOAHTHCH NMOJ KOHTPONEM JIHUE, OTBETCTBEHHOIO
3a Ge3omacHoe NpoH3IBOACTEC paboT, M B cootBercTBuM ¢ Tpebopanrsmu CHull 12-03-2001
GezonacHOCTh Tpyna B cTpoHreanctse. Ob6mme Tpeboanus u CHEII 12-04-2002
Be30MaCHOCTh TPYAR B CTPORTELCTRE. CTPOUTEABHOC ITPOH3BOACTRO.

11. IlpaBuaa 3KcNAyaTalMH CHCTEMBI

11.1. [Jna coxpanenus rtennodH3gdecKHX MNoOKasaTejdel BeHTHWmHpyeMoro dacazna
HeOOXOMHMO KOHTPONHPOBATE COCTOSHHE YTCIUDIXOMIErO CJIOA, BO3AYIIHOMO 3a3zopa H
oOMHIOBOYHOIO NNOKPLITHA.

11.2. B npouecce CTpOUTENRCTBA K IKCIUTYATALMU 3JJAHHA HE JIONIYCKACTCR KPEITHThD
HEMOCPEACTBEHHO K OONHIOBOYHEIM MarepHanaM MoOble HETANW H YCTpeHCTBa.

11.3. He caeayer gonyckarb BO3MOXKHOCTE ITOTIANAHHA BOAK! ¢ KPHIIM 3AaHUA Ha
O0MHIOBOYHBIE MAaTEPHANBL, JUAA Yero HeoOXONHMO cozepxkarph xenoba Ha Kpellne H
BOJIOCTOKH 8 pabo4eM COCTOSHHIA.

11.4. Hapyxuyio ob6auHumosky BeHTHAHPyeMoro dacasa HeoOXOAMMO peryisapHO
OYHIIATL H IEPUHOJHYESCKH [POMBIBATL MOKMIMMH cpeacrBamMe. [lpu 21OM chexyer
HCKITIOYUTL NONAKANKE IPASHON BOAGI HA2 BETPOBNArO3ALHTHYIO IUIEHKY, KOTOPOM NOKPBIT
YTENUTEb.

11.5. Bo wu3bexanue MEXaHHYECKOro MOBPEKICHHS BeHTHIMpYeMoro gacana
HEOOXOAHMO HCKTIOYHTDh pa3sMEUIcCHHE aBTOMOOHIIEH ¥ €0 HOKOJIbHBIX YacTei.

Jisa yctpaneHns ReQEeKTOB B ClIy4ae MEXaHHYECKOro MOBPEXKACHHA BERTHIHPYEMOTO
dacana HeoOXoMuMO 0OpalIATHCA B MOHTAXKHYIO OPTaHH3ANMIO.

Anpec O0QO “APT-ITpogur™:
Poccus, 197373, r. Canxr-IlerepOypr, np-T ABHaKOHCTPYKTOPOB, A. 6, Ten./daxc
(812) 325-96-03 (04), E-mail: art-design @ Spbtig.ru.



12. Ilepedens HOpMATHBHLIX IOKYMEUTOB K JHTEpaTyphi

1. CHull 2.08.01-89* Hutble 30aHHA.

2. MI'CH 3.01-0] ACunle 3naHug.

3. CHullI 31-01-2003 3aaBHA WHITEIC MHOTOKBAPTHPRHC.

4, CHull 2.01.07-85* Harpy3ku u BozaelicTsus.

5. CHxull 2.03.06-85 ANOMHHHKEBBIE KORCTPYKIIHH.

6. CHnII II-23-81* CransHbI¢ KOHCTPYKIHH.

7. CHull II-3-79* CrpoHTenbHAR TCINOTeXHHEKA.

(w3n. 98 1)
8.  CHuall 23-02-2003% Tennopas 3aIuTa 38aHHIL.
g. CHnlIT1 23-01-99 CrporTe/IbHas KIHMAaTONOHA.
10.  CHull 2.01.01-82 CrponrespHas XIHMAaTONOIMA ¥ NeopH3HKa.
11. CHull2.03.11-85 3aiHTa CTPORTEALHAIX KOHCTPYKUMA OT
KOpPPO3HH.

12. CHwuil 21-01-37* T[NoxapHas 6¢czonacHOCTE 3aaHMH B coopyKeHUHR,

13 MI'CH 2.01-99 HopMmaTHREI N0 TEIDIO3AIOMTE K
TENNOBOAOIICKTPOCHAOKEHHIO

14. TOCT 17177-94 Matepdans! H A3ACHA CTPOATENLHBIC
TCIIOH3OAIXHOHKBIE, MeToabl HCHBITAHMI,

15. TOCT 22233-2001 [podunn npeccosanusic u3 aNOMHUHAEBLIX
CIIABOB JUIA CBETONPO3PAYHLIX OTPAKAAIOMIMX
KOHCTPYKIHR. OO1mHe TeXHUYeCKRe YCIOBHSL.

16. TOCT 26805-86 3axsierika Tpybuaras and oJHOCTOPOHHEH
KNEMKH TOHKONMHCTOBLIX CTPOHTENLHEIX
METAUTOKOHCTPYKIHHA. TexXHUYECKUES YCHOBHS.

17. TOCT 27180-2001 [[nuTxH KepaMHtecKkine. MeTORI HCIBITAHKH.

18. TOCT 30971-2002 [1IB6l MORTaXHBIC Y3710B NPUMBIKAHKH OKONEBIX
OIOKOB K CTCHOBEIM npoemaM. Obuue
TeXHHUYCCKHE YCHOBHA.

19,  TOCT 7025-91 Kuptug 4 KaMHH# KepaMHIeCKHE H CHITHKATHbIC.
Metoas! olpeAcicHHs BONONOITIOIIIEHHUA,
MAOTHOCTH H KOHTPONS MOPO3OCTOMKOCTH.

20. TOCT481-80 ITapoHnT ¥ MPOKNAZKYH K3 HETO.
Texnpyecxye VCIIORUS

21, CI123-101-2004 lTpoekTHpOBaHME TENIOBOM 3a1TTH 3EARHKIA.

22. PexoMeHAaMH 0O OPOBEPKE H YYCTY BO3XYXONPOHHIACMOCTH HAPYXKHEIX
OrpaXXIaroUMX KOHCTPYKIHH XKHIBIX 3TaHNH.

ITHUMDIT xrnnma. M., 1983,

23. PexoMeHA2UHH IO NPOSKTHPOBAHHAIO M NPEUMEHEHMIO /I CTPOKTENBCTBA K
PEKOHCTPYKIHE 3naHud B I. MOCKBE CHCTEMNEI € BeHTHIHPYEMBIM 3330POM
"Kpacnaa". [lpaBarenscrso Mockan. MockoMapxaTekTypa, M., 2001.

24, 3SaxsmodcHHe ¥ IPOToKoN ceprudukanuonnsx uenbrrasui HUACD
Ne 51 01 25.06.200 r. M,

25, CnpaBodHHK NPOCKTHPOBIMHKA. PacuerHo-reoperyueckuit. Kaura [. M.;

Crpotinszaar, 1972.
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1) - neficTByeT A0 BCTYIUICHHA B CHAY COOTBETCTBYIOUIEro TEXHUYECKOTO perlaMeHTa;
2) - HOCHT PeKOMEHNATEIILHEIR XapakTep N0 perucTpatiun Muniocrom Poccuu.



IIpunoocerue |
lNoccvpoii Pocenn cnpagoynoe k pasdeny 6

| 'OCyAapCTRCHTIOC YHMIADROS OPEITDUATHS

“lesrpanpysifi HAYIHO-BLCAL Z0BSTCABCIUE
uuc-rnrgy:: mﬂfﬁ;ﬁf xou:?ymﬂ JHpexTOpy 10 HAYYHOK AEATEILHOCTH
WHH 7721193175 OAO LTHHHSIT xameana
Iy IIHHHCK IMpapmxy 10T,

ust. B.A. Kyaepeaxo
109428, Mocxsa, 2-f HuctHryrerasg, 6
Ten {095) 171-26-50, 170-10-60
$axc 171-28-58

14.11.2001 r. Ne 1-945
Ha Ram Ne 320-1437 aT 25,10 2001r,

[Ips pacweTe yKa3aHHOR B BalleM MACEMe CHCTeME! "o0/DIOBKA-IOKPHTHE " HEOOXOIH-
MO YYFTRIBATH ACHCTUHE Cperel (w,) M IVIbCarHORHOM (Wp)COCTARILIIOMMX JaRNCHHA BETpa
ITpu 3TOM 219 3718MEHTOB OGMHIOBKH, PACHONOKCHEEIX H) HABETPEHHOM NOBEPXHOCTH 3NaHHA
w,, oOpeaenserea no gopmyne § CHull 2.01.07-85* “"Harpysxy g posneiictsns”, Ung anemen-
108 OOIEIIORKY, PECITONOKEHERIX Ha GOKOBEIX H MOABCTPCHHOM CTOPOHAX 3AAHEA, NOMYCKALTCS

IPHHMMATE

riie A - BEICOTR ANAHKL
TIpu onpeeNie EHE BETPoBoR HATpY3KH, ACHCTBYIOMCH Ha BHYTPCEHUS IOBEPXHOCTH pac-

OA{OTPIIDOeMLIX XOROTP YK, YL CIIIH MIRNGHIUT ROIYCEROTCA HO YINTHRITE.
Oxpoepexemio ofpamaeM Bame BEMMaHHC H2 TO, ITO IPH PACYUCTC YINOB KPCIUICHMSE

ATEMERTOR OBITRTIORKH CREJTRINI COCTEANTIIYKY (Wy) BETROBOR Harpysxx Heodx0xAMo yre-

seers Ha 20 %.
[/ /
3aM, ZHpCKTOpa BHCTHTY T8 ‘:X{) /// ~ Hazzpor JO.IL.
{ //"

Hen. INonos 1747312
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{Ipurcocenue 2
cnpasoynoe K pasdeny 7

Ounpeaenenne BARSHHST KpoHmTeftsoa
HE TEIVIOMAMKTHLIC KadecTBa PacaiHoll cucTeMmbl

Pacyer psmonsHseTcd UM ABYX BAPHAHTOB CTCH (KUPMMIHBIX H OCTOHHLIX) #
KpoHmTedinos v amovuHua (A = 221 B1/M°C) u cramu (A = 58 Br/m°C):

ANg IUIOCKMX  HEOMHOPOAHLIX  OFPRKABKIINHX  KOHCTPYKUMI,  CONCPMAINNX
nprBeacHubie B mnpuaokerr  "H™ (CBona MpaBWit  TerUIONPOBORHBLIC  BKIIHOHCHHSA,
KOIDOHIMEHT TEILNOTEXHHISCKON OTHOPONHOCTH 7 ONPEACARLTCH [i0 dopmyne

m
r=[l+(I/A)§l(Ro,,«“’“ o al kgl (1)
riae
A - 10 %e, 970 # 8 ¢opmyne (10) Caona npasu;
m - QUCRO TORLNORPOBORNLIX BIRONENNN XONCTDYIIIH,
a,, Ly - COOTBETCTBSHHO LUMPHMHA H JUIKHA ! -I'0 TEINONPOBOAHOTI O
BKJTIOYEHUSA, M,
K - KOI(QPHUMEHT, 3aBHCAUMH OT THMA ¢ -I'0  TEIUICAPOBOAHONG
BKIOYCHUA, TMPHHUMACMLIA JUIS MeTauiMdeckux BKIIOYEHHH N0
Gopmyane
=1+, 8 °/(ha, R..™™), (2)
rae
b ) - KO3(XpHUHEHT, 3aBHCAINHH OT THIA TEILIONPOBOAHOIC BKIIIOUCHHS,
NpHHUMaeMbIH No Tabmane H2 npunoxenus Csona npasm,
3, , A - TomumMHa M H XodddrpeHT TeronposoanoctH  Br/(m-°C),
YTETUTHTEIIN 1 -0 YIACTKA OrPOKIAMICH KOHCTPYKLIMH,
R/ Ro, ™™ - conpoTeBiicHHE TEIUIONEDEAAYE  Orpaxnamonlell  KOHCTPYKIMH,

(Ml'”'Cf'BT), COOTBCTCTBCHHO B MeCTax (-I0 TeLIonposonnoro
BKMIOMCHHUA ¥ BHE ITOTO MECTA, oftPenenseMoe o Gopmyae (8) Csona

TIPaBUA

Js OKOHHBIX OTKOCOB KOXPPULHMEHT TEIIOTEXHMIECKOH OQHOPOAHOCTH F CACAYET
OTNpEACASTS (10 hopMyne

r={1+ (UA);‘% A, f]" (3}

[inowans A, 30HbI BMHUAHHA -0 TCILIOOPOBOIHOIO RKMIOYCHHSA (DX TOMMHHE CTEHHI

0., M, ONPEILIRETCA TI0 GOpMYJTIe

ANR TODHIOHTAWILbHLIX H BCPTHKAABHAIX OKOHHBIX OTKOCOB LTHHOHR COOTBECTCTBEHHO
[, 12, (M)

A, =28, (lh+i)+ =8 (4)



Pacuer 6eToHnoH CTERB! ¢ KPORWITCHRHAMK H3 AIOMHHHN

OnpenensieM HCXOAHBIE JAHHBIE B COOTBETCTBHH C npuiokeHueM "H" Cpona npasun

aAm 0,004 x 221
s e = 46,.8,
S 0,42 x 0,045
rae & ¥ Am - TOMIOMHE ¥ XO3POULMEHT TEIUTOTPOBOAHOCTH TEILIONPOBOIHOIO
BKINOYCHHS,
O HA - TOMIHHA CTEHB! H KOIPPHUHEHT TEIUVIOOPOBOANOCTH YICIITHTENA.

=iy
=l

rmbul el e w———

Onpenengem Wy no Tabn. H 2 npun. H CI1 23-101-2004
W= 0,665+ [(1,254 -0,665) x 26,8)/30=1,2

OnpenenseM 1o ¢opMyne (2) ZaHHOrO nNPHIOKEHHN wWix  CBOIAa nipasui

KOIPPHLMEHT X;
K= 1+ 1.2 x0,16%(0,045 x 0,004 x 3,9) = 44
rae 3,9 - COnpOTUBACHUE TEMNONEPEAAYE MO Magy CTEHBI.

OnpeagenseM KOXPOHUMEHT TEILIOTEXHHYCCKOR OAHOPONHOCTH, YYHTHIBAKOLIHIA
BARAHHE KpoHioTeHHOB 1o dopmyne {1) nasdoro npunoxenmst wom {12) Ceona npasnun

] 3.9
e =[1+ ( } { ) x (0,004 x 0,07 x 44)]"' = 0,81,
0,54 0,38
rne 038 M*-°C/BT - CONPOTMBACHME TENAONEPEAA¥e MO  TErIONPOBOIHOMY
BICTFOUCHMIQ { KPOHLUTCHHY ),
054 m° - pacYCTHas IUIOMaNb BIHAHHA KPOHINTeHHa;
0,004 1 0,07 - TOMIMHA K IIHPHHA (AJIMHA) TEILIONPOBOAHOIO BKIUCHUA.

OnpegemeM KOIQPHUHEHT TEILTOTEXHUYSCKON OQHOPOAHOCTH PparMeHTa CTEHE

3X 3 M ¢ OKOHHBIM RPOEMOM 1,5 X 1,5 M 110 POPMYAS {3 ) AAHHOTO
TPHIONKEHUS
026x24
ro={1+ —) ' =091,
6,15

rme A=2x034(15+1,5)+3,14x0,34" =24 u*
(MpHMHATAA TOMMHE CTEHB! HE YYHTHIBAET TOMUMMHY TPOCIOHKH U 3KpaHA).

IpusezeHHBI KOIPPHLMCHT TEIIOTEXHHUCCKOR OTHOPOIHOCTH
I = 0,81 x 0,91 = 0,73

UpusencHHOE CONPOTHRACHUE TEMNOIEpEaade
R,=139x0,73 = 2,84 M’ °C/Brt
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Tpebyeman TOMUMNHE yTEILTHTENN

3,13 1 0,18 l
Sp = { s e <012 - ) x 0,045 =0,18 M
0,73 8,7 2,04 23

BaprauT GeToHHol cTeHLI ¢ KPOHIITEHHAMH H3 CTANH
rosimusol 0,004 m (4 M)

aim 0.004 x 58
e T e = 10 3
O\ 0,42 x 0,045

¥ = 0,43 + [(0,665 - 0,43) x 2,3/10] = 0,48;
x,= 1+ 0,48 x 0,167(0,045 x 0.004 x 3.9)=18,1;
1 39

fe = U1+ (———)(——)x (0,004 x 0,07 x 18,1) = 0,91;
0,54 0,38

T = 0,91 x 0,91 == 0,83,
Ro™ =3,9 x 0,83 = 3,23 M*°C/Br
Tpebyemasg TOMOMHA YTEILTHTENA

3,13 I 1

8 = - -0,18/2,04-0,12 - —)x 0,045 = 0,16 M
0,83 g 7 23

BaprauT GeToHHOH CTeHB! ¢ KpoHIITEAHAMH W3 CTAJIH
nps ux ronmune 0,002 m

gAm 0,002 x 58

.
P

OA 0,42 x 0,045

= §,15;

W=0231+{(043-0,231} x 1,15V5 =0,276,
K =1+ 0,276 x 0,16°/(0,045 x 0,002 x 3,9} = 20,0:
1 3.9

) (~———} x (0,002 x 0,07 x 20) = 0,952,
0,54 0,38

I = lf[} + (

T ~ 0,91 x 0,952 = 0 87,
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Ro7=39%x0904 =337 :2°C/B'r;

30 1 i
Bep = (——— - —— -0,13/2,04-0,12 -——) x 0,045 = 0,15 m
087 87 23

[Ip1 pacuere NpUHATH pa ACNLHO-CHAPCHHBIC OKHA.

BapHaHT 1| ApIHYHOH CTEHLI ¢ KPOHIITEHHAMMY
H3 &JIKC 1HHHE NpH HX Tonmuie 0,004 m

aim 0,004 x 221
—_— = - = 26,2,

OA 0,75 x 0,045

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

K =1+ 0,786 x 0,15%(0,( 15 x 0,004 x 4,43) =23 3;

] 443
fu = 1+ (——)(—— x0,004x0,07x233]= 094;
0,54 0,94
0,49 x 5,328
o ={1+ )'l ={,704;
6,15

rme A=2x066(1,5+ 5)+3,14x 0,66°=5328:
(IPHHATAS TONIIMHA CTEH HE YIMTLIBACT TONUMHY NPOCIOHKH ¥ 3KPaHa).

T =0,704 x 1,05 = 0,74
Iop = 0,94 x 0,74 = 0,7, 91 ) na 4,1% senbuae, sem 110 1abn.7.2;

Ro™® = 443x07=3,1 1.2°C!B'r, 41O Ha 3,7% MEeHBWE, uyeM MOIYYEHHBIC
c nomoupro 1a6s1.7.2

TpeOyemas TOMIMHA YTE AWTEAR

3,13 I 0,51
S =(—— e —— «c— — -0,12- —— }x0,045=0,153 m,
0,7 87 2} 0,64

910 Ha 2% 60bIme DOMY® SHHOHM TONUIKHLI C noMomero Tabn. 7.2
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BapmauT KupnuaHofl CTEHL! ¢ KPOHINTERHAME N3 CTRAH
npa ux roamnaHe 0,004 M

aim 0,004 x 58
— = ———— =69,

SA 0,75 x 0,045
¥ = (231 + [(0,43 - 0,23) x 1,9V/5 =0,306;
K =1+0,306x0,15%/0,045 x 0,044 x 4 43)=9.7:
1 443 T

r=[1+ {(—)(—)x(0,004 x007x97} = —— =0,976
0,54 094 1,024

1, =0,704; o' =0,74;, 15 =0976x0,74 =0,722,
9TO IXBHBANEHTHO NAHHLIM T8bn. 7.2,

Tpebyeman TOMOUHA YTCIUTHTEIIA
3,13 1 0,51 1

8y = ( ¢ e o — - 0,12)x 0,045 = 0,15 m,
0,722 87 064 23

4TO 3KBURANCHTHO IOIYYCHAOR C nOMOUIbIO T80:.7.2 ToMmIMHE yTEIUTHTES.

Bapuarr KHpIH9ROH CTEHBI C KPONIITEHRAMY
K3 CTRJIH npu ¥X Toamune 0,002 m:

aam 0,002 x 58
— = =3 45,
oA 0,75 x 0,045

g =0,09 + (0,231 - 0,09) x 1 45)/3 =0,16;
k= 1+ 0,16 x 0,15%/(0,045 x 0,002 x 4,43) = 10,12:
] 443 -]

£=[1+ (——)(—)x(0,002 x 0,07 x 10,12)] =099
0,54 0,94

ro =0.704:; o =0,74; 1y =099x0,74 =0,73.

Tpebyeman TOMOMHA yTeIUMTENA
3,13 1 ]

R R i -0,51/0,64 -0,12-— Yx 0,045= 0145 M,
0,73 8,7 23

3710 Ha 3% MeHnIlIe NOXYYCHHOH TOMIMHE! C HOMOLIE:0 Tabn.7.2
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BaINOMHEHHBIMK DACHCTAMH YCTBHOBNCHO:

- TOMUMHA YTCIUIMTCAS B NPHBCACHHRIX pacderax OimM3ka K noaygeHHolt Ha
OCHOBaHMH nawkbix 1801, 7.2 1 7.3 nng OCTOHREIX H KMPAKYHBIX CTEH;

- A ATHOMHHHEBRIX KpoxinrefiHoB Tpedyemas TomuMHa yrenmamreas Gomsuie, qem
JUIN CTMBbHBIX (MpH HMX oxuHaxooft Tomuuue 4 Mm) Ha 12% - s GCTOHHBIX M Ha

5% - IS KEPIIHTHAIX CTCH;

- 71pebyemas MakCHMMANbHAs TOMIKHA YICIUIMTENd Y OCTOHHLIX CTeH npu
amoMHHHEBLIX KpoiauTrelinax cocrasnser 0,18 M, a xuprrmmx - 0,153 M. Ananormraunili

moKa3aTesib [pH CTaNbHLIX KpoHmmreiiHax cocrasmier 0,15+0,16 M, a xHpIMUHBIX -
0,145:0,15 mM;

- Hebommias pazrmmua B Tpedyemoft TommHHE yrerutATeNs A OCTOHHRIX H
KHPITMYHBIX CTeH 00LACHACTCH OONLITHMH TCILIONIOTEPAMY N0 OTKOCAM YV KHPHHYHLIX CTEH
(To 6er = 0,9+0,95 M; Foppn = 0,74). Tennonorepu 3a cueT KpOHIITEHHOB (HarpuMep, M3
aMIOMHHHA) ¥ OETOHHBIX CTEH CYHISCTBCHHO OOrmblle, dHeM KHPOHUYHLIX (Iy6er = 0,81 M,
T wpo. = 0,94) OnHaKo 313 pasyyiia HHBEIMPYETCS TENNOMOTEPAMH M0 OTKOC2M,;

- KO3PPHUHMCHTHI TEIOTEXHHYCSCKONR ORHOPOAHOCTH NPH HCNOMB30BAHNY  CTAJILHBIX
KPOHIITEHAHOB NMpH HX TOMIHHE 4 K 2 MM JUid DETOHHBIX CTEH COCTABIAKT COOTBETCTBEHHO
0,91 1 0,95, a xkupnwaasx 0,976 u 0,99

~ YMCHbUICHHE TONIMHA! CTANBHBIX KPOHIITEHAHOB C 4 10 2 MM CHIDKACT TEILIONOTEPH
Ha 1,4-4% COOTBSTCTBEHHO Y KHPIHYHEBIX H OCTOHHBIX CTeH,

- AMMOMHHMCBBIC KPOHIUTEHHBL! 10 CPABHCHHMIO CO CTATLHBIMH TOH Xe TOMIMHBI
[IOBBILIAIOT TEILNONOTCPH Ha 3+11% y xupmuTHEIX H OETOMHLIX CTEH



HayuHo-reXHHUECKOe W3 AaHuS

PEKOMEHJALMMN
1O NPOEKTUPOBAHMIO Y NMPUMEHEHMIO
ANA CTPOUTENLCTBA U PEKOHCTPYKLIMM
30AHWI B I MOCKBE

®ACAOHOW CUCTEMbI C BEHTUNIMPYEMbIM
BO3[YLHLIM 3A30POM
«APT-CUCTEMA B®C-V/I2005»

OTtBercTREHAan 3a BRIycK JILA. beiukosa

I'VII ropoxa Mockiht «Y paBsienie FKOHOMUIeCKUX HeCeT0BaHvi,

uadopMaTH3any 1 KOOD/IMHILMH UPOCKTHLIX pador»
1'YI] ropoxa Mockebl « HHAL

125047, Mocksa, Tpuymgpansras nn., 0.1

[lopmicanio K riewaty 25.11.05. bymara rmacuas. Popmar 60x84 1/6

Ilpaso pacupocTpanenust yKa3aHioro cOopHuica GpuHaiCKRT
1 Y11 ropona Mocksbl «HMAL.
J3obble Jpyrue opraHu3aniy, pacnpocrpansonie cOOPHUK HeJierajibHo,
T¢M CaMbIM HADYIIZIOT ABTOPCKHE NpaBa pa3paGoTunKos.

Marepuaiibl H3JAHHS HE MOTYT OBITH ICpeBeeHbI WITH H3AaHbI B Jiobol popme
(37IeKTpoHHON I MCXaHNYECKOH, BIuTtoYast GOTOKONNI0, PEHPHHTHOE
BOCNPOM3IBEICHME, 3aIUCH WM UCIIOIL30BaHNE B Jnoloi nHGopMaLOnHol CUCTEME)
0e3 noJxyyesus paspeinedus 0T U3 areIs.

3a uHghopmayuel o npuobpemeHuu uldaHus obpalyamsCh.
['YI1 2opoda Mockenrt «HUAL» men. (085) 251-39-58
Daur: 250-99-28



