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CTAHIAPT OPT AHU3 AIIUMU

HPEJOTBPALIEHUE ITPOT'PECCUPYIOHIEI'O OBPYIIEHUSA
KEJE3OBETOHHBIX MOHOJIMTHBIX KOHCTPYKIINUH 3JJAHUM

IIpoexTpoBanue u pacuer

Hara BBenenuss — 7. 09. 2009r.

BBenenue

[Iporpeccupyromee oOpymenue (progressive  collapse) o00o03HadaeT moOcIeAOBATEIBHOE
paspylieHHe HECYIIUX CTPOMUTEIbHBIX KOHCTPYKUMH 34aHusd (COOpYKEHHs), OOYyCIOBIEHHOE
HAYaJIbHBIM JIOKAJHHBIM TOBPEXKICHHEM OTACTBHBIX HECYIIUX KOHCTPYKTHUBHBIX OJIIEMEHTOB H
MPHUBOSIIEE K OOPYIICHUIO BCETO 3[aHUs I €T0 3HAYUTEIHHON YacTH.

HadanpHOe JOKadbHOE TOBPEKICHWE KOHCTPYKTUBHBIX OJIIEMEHTOB 3/aHUS BO3MOXHO IPH
aBapUHHBIX CUTYalMsAX (B3pBIBHI I'a3a, TEPAKThl, HAE3/bl aBTOTPAHCIIOPTA, NEPEKTHI MPOCKTUPOBAHHS,
CTPOWTENBCTBA WJIM PEKOHCTPYKIMH W T.II.), HE MPEIYCMOTPEHHBIX YCIOBUSMH HOPMAIBHOM
AKCTUTyaTaIuH 3TaHuUsI.

B Hecymieil cucreme 3maHUS JAOMYCKAeTCsl pa3pylIeHHE NMPH aBApUHHOW CHTYaIlMH OTIEIBHBIX
HECYIIUX KOHCTPYKTHBHBIX O3JIEMEHTOB, OJHAKO O3TH pa3pylieHHs HE JOJDKHBI TPUBOJIUTH K
MPOTPECCUPYIOMIEMY OOPYIIEHHUIO, T.€. K Pa3pyIICHHIO CMEKHBIX KOHCTPYKTHBHBIX JJIEMEHTOB, Ha
KOTOpBIE TepedaeTcsl Harpy3ka, BOCIPHUHHMABIIAsACS paHEe »JIIEMEHTAMH, pPa3pyHICHHBIMH B
pe3yJbTaTe aBapUITHON CUTYallUH.

[Ipu paspabotke cranmapta yureHsl nosioxxeHuss CHull 2.01.07-85* «Harpy3ku u BO31eHCTBUS
(131.2003r) [4], CHull 52-01-03 «beronuble u Keye300€TOHHbIE KOHCTPYKUMH. OCHOBHBIE
nonoxxkenusn»  [5], CII  52-101-2003 «betoHHble U  XKelNe300€TOHHBIE KOHCTPYKUuU  0e3
npeABapuTeIbHOTO HampsbkeHust apmarype» [9] u CTO 36554501-014-2008 «HanexxHOCTD
CTPOUTENIbHBIX KOHCTPYKIUHI U ocHOBaHUIl. OCHOBHBIE MOJIOKEeHUs» [11].

1 Ob6nacTh NpUMEHEHUA

1.1  Hacrosmwmii craHmapT OpraHM3aluy  YCTaHABIMBAECT  IPaBWJIA  NPOEKTHUPOBAHUS
KeJ1e300€TOHHBIX MOHOJIMTHBIX KOHCTPYKIMH XKHUJIbIX, OOLIECTBEHHBIX U MPOU3BOJCTBEHHBIX 3/IaHUM,
MOJIeKAIUX 3alIUTE OT MPOTPECCUPYIOIIEro OOpyIEHUs IPU aBAPUIHBIX CUTYALIMSIX.

1.2 K oObekraMm, pa3pylieHHe KOTOPHIX MOXET TPUBECTH K OOJIBIIUM COI[MAIBHBIM,
OKOJIOTMYECKUM U HSKOHOMUYECKUM TMOTEpPSIM M MpPH NPOEKTUPOBAHUH KOTOPBIX JOJDKHO OBITH
00ecreueHo HeJOMYIIEHUE MPOTPECCUPYIOIIETO OOPYILICHUsI, OTHOCSATCS:

a) 3JaHMs KWIbIE BEICOTON Oosee 10 aTaxkei;

0) 3manus obuiecTBeHHbIe™ ¢ npedbiBaHreM 200 yen. u 60jee 0JHOBPEMEHHO B Ipejienax Oioka,
OTpaHUYEHHOT0 J1e()OPMALMOHHBIMU IIBAMH, B T.4.:

— y4eOHO-BOCHHMTATEIbHOTO Ha3HAYCHUS;

— 3JIpaBOOXpPAHEHUS U COLUMAIBHOIO 00CITYKMBaHUS;

— CEpPBHUCHOTO OOCITYXUBaHHS (TOPrOBJs, MUTAHHE, OBITOBOC U KOMMYHAJIbHOE OOCTy)KHBaHUE,
CBSI3b, TPAHCIIOPT, CAHUTAPHO-OBITOBOE 0OCTYKUBaHNUE);

*)  Knaccudukaimsi OOIIECTBEHHBIX 3JaHUH 1O Ha3HaueHWto mnpuBenena B CHull 2.08.02-89*
«OO01iecTBeHHbIe 3MaHMSA W coopykeHus» [6] wm  CHull 31-05-2003 «OOiiecTBeHHBIC 3MaHHS
aIMUHUCTPATHBHOTO Ha3HAYCHUSD» [7].
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— KYJIbTYPHO-JOCYTOBOM JESTEIbHOCTU M PEIUTHO3HBIX 00psAnoB (PuU3KylbTypa U CIOPT,
KYJIbTYPHO-IIPOCBETUTEIIbCKME W PEJIUTHO3HbIE  OpraHU3alluy, 3pEJUIHbIE U  JOCYrOBO-
pa3BiieKaTeIbHbIE OpraHU3aIUN );

— aJAMHMHHMCTPATHUBHOIO U Mp. Ha3HaueHUs (oprasbl ynpasieHus PO, cyobexkroB PO u mectHOro
camoynpaBlieHUsl, OQUCHI, apXUBbI, HAYYHO-UCCIIEIOBATEIbCKUE, MPOEKTHBIE U KOHCTPYKTOPCKHE
OpraHu3aluM, KpeAUTHO-PUHAHCOBBIE YUPEXKACHHUS, CYyICOHO-IOPUINYECKUE YUPEKACHUS U
MPOKYpaTypa, pelakliMOHHO-U3/1aTeIbCKIUE OPraHn3allun);

— JUI BpEMEHHOI0 MpeObIBaHus (TOCTUHHULIBI, CAHATOPUH, OOILIEKUTHS U T.I1.).

B) 3/aHus TPOU3BOJACTBEHHbIE M BCHOMOrareiabHble ¢ mpeObiBanueM 200 uyen. u  Oonee
OJIHOBPEMEHHO B Ipejesiax 010Ka, OrpaHU4YEeHHOTro J1e()OpMallMOHHBIMU IIBAMH.

1.3 OOBeKTHl XH3HEOOECTIEYeHUsI TOPOJOB M HACENEHHBIX MYHKTOB, & TaKkke 0cOo00 OTacHBIC,
TEXHHYECKH CIIOKHBIC M YHHKATbHBIC OOBEKTHI ' CIELYeT MPOCKTHPOBATH B COOTBETCTBHH CO
CHeIHabHBIMU TEXHUUYECKUMHU YCIOBUSMU.

1.4 IIpumMeHUTENbHO K KOHKPETHOMY OOBEKTY TpeOOBaHHE O HEIOMYIIEHUH MPOTrPECCUPYIOLIETO
oOpylIeHHs] TpU aBapUHHBIX CUTyalusX HIPUHUMAETCI B COOTBETCTBUM C 3aJaHUEM Ha
MIPOEKTUPOBAHKE, COTIACOBAHHBIM B YCTAHOBJIEHHOM MOPSAJIKE U YTBEPKJACHHBIM 3aKa3YUKOM H/MIN
HMHBECTOPOM.

2 TepmuHbI M onpeae/IeHUs

2.1 IIporpeccupyromiee 0OpyIIEHHE — MOCIEIOBATEIHHOE PaA3PYIICHUE HECYIIMX KOHCTPYKIUN
3manust (COOpYyKeHHUs1), 00YCIIOBIICHHOE HaYaJbHBIM JIOKAJIbHBIM MMOBPEXKICHUEM OTICIBHBIX HECYIINX
KOHCTPYKTHUBHBIX DJIEMEHTOB W TPHUBOJIIEE K OOPYIICHHIO BCETO 3[aHUS WM €r0 3HAYUTEIHbHOU
yacTu (AByX U 0oJiee IPOJIETOB U IBYX U OoJjiee 3Taxeil).

2.2 HopMmasbHas 3KcIulyatanus 3JIaHHS — OKCIUTyaTalusi B COOTBETCTBUU C YCJIOBHUSIMHU,
npeaycmotpenusiMu CHull 2.01.07-85 [4] u CHull 52-01-03 [5].
2.3 IlepBuuyHasg KOHCTPYKTHMBHAas CHUCTE€Ma 3JaHUS — CHCTEMAa, NPUHATAs IS YCIOBHUU

HOpMaHBHOfI OKCILTyaTalluu 3J1aHUs.

2.4 BropuyHas KOHCTPYKTHBHasi CHCTeMa 3JaHHUs — IEpBUYHAs KOHCTPYKTHBHAs CHUCTEMA,
HU3MCHCHHAA ITYTEM MCKIIOUCHHUSA OJHOT'O BEPTHKAJIBHOIO0 HECYHMIECIO KOHCTPYKTUBHOTIO 3JICMCHTA
(KOJIOHHBI, TUJIACTPBI, Y4acTKa CTEHBI) B IIpe/ieax OJHOTO ITaxa.

3 OcCHOBHBIC MOJIOKECHUS

3.1 KoHcTpykTHBHasi cuUcTeMa 3[aHUS HE JODKHA OBITh TOJBEpXKEHA MPOTPECCUPYIOIIEMY
OOpYIIEHHIO B cllydyae JIOKAJbHOTO pa3pylIeHUs OTAEIbHbIX KOHCTPYKTHBHBIX 3JIEMEHTOB IIPHU
aBapUMHBIX CUTYalUsX, HE MPEIyCMOTPEHHBIX YCIOBHSAMH HOPMAaJbHOW SKCIUTyaTallUd 37aHHs. ITO
03HA4YaeT, YTO MPU 0COOOM COUETAaHMHM HArpy30K JIOMYCKAIOTCS JOKAJIbHbIE Pa3pyLICHUs OTIEIbHBIX
JJIEMEHTOB KOHCTPYKTMBHOW CHCTEMBI 3/IaHHs, HO 3TH pa3pyLI€HUs HE JAOJDKHBI IPUBOJWUTH K
pa3pyLIeHUIO JPYrUX KOHCTPYKTHUBHBIX 3J€MEHTOB HM3MEHEHHOW (BTOPUYHOM) KOHCTPYKTUBHOM
CUCTEMBI.

3.2 HepomymieHue nporpecCUupyroniero 0OpymmeHus 31anust clieyeT 00eCeunBaTh:

— pauMOHAIbHBIM KOHCTPYKTHBHO-IUIAHMPOBOYHBIM PEIICHHEM 3[JaHUS C Y4ETOM BEpPOSTHOCTH
BO3HUMKHOBEHMS aBapUITHOM CUTyalluu;

— KOHCTPYKTHMBHBIMHM MEPAMH, YBEIMYHUBAIOIINMH CTATHYECKYIO HEONIPEAEINUMOCTh CUCTEMBI;

— DOpPUMEHEHHEM KOHCTPYKTHBHBIX pEIICHUH, O00eCleynBaloOUIMX pa3BUTHE B HECYIIHMX
KOHCTPYKTUBHBIX 2JIEMEHTAX U UX COCAMHEHMSIX IUIACTUUECKUX (HeYNpyrux) aedopmaruii;

**) Knaccudukamuss oco00 ONMAcHBIX, TEXHHUYECKH CIIOXKHBIX M YHUKAIBHBIX OOBEKTOB MpPHBEACHA B
1
I'panoctpoutensuom konexce PO, cr.48[3].
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— HeoOXOIUMOM MPOYHOCTHIO HECYIIUX KOHCTPYKTHBHBIX 3JE€MEHTOB M YCTOWYMBOCTHIO
CUCTEMBI JUIsl YCIIOBUM HOPMAJIbHOM SKCIUTyaTalluu 3/1aHUS U JUISl CIIydaeB JIOKAJIbHOIO pa3pylIeHUE
OTJIeIbHBIX KOHCTPYKTUBHBIX AJIEMEHTOB 3/IaHUSI.

3.3 Ilpu npoeKTUpOBaHMM 3JaHUS HAPAY C pacyeTaMu JJIsi HOPMaJbHOW AKCIUTYyaTallK IO KHBI
OBITh:

— IPOU3BEICHBI CTATUYECKUE PACUEThl U3MEHEHHBIX KOHCTPYKTUBHBIX CUCTEM 3[IaHUS C
BBIOBIBIIMMU B pe3ylbTaTe  aBapuu KOHCTPYKTUBHBIMU 3JIeMEHTaMU  (BTOPUYHBIX
KOHCTPYKTUBHBIX CHUCTEM) U, COOTBETCTBEHHO, H3MEHEHHBIMHU PAaCUETHBIMU CXEMaMM Ha JeiiCTBHE
ocoboro coueraHusi Harpy3ok. PacueT ocHoOBaHMil cieqyeT NPOU3BOJIUTH TOJBKO IO HECyIleH
CrIoCOOHOCTH I YCJIOBHH, peaycMoTpeHHbix 1m1.2.3. CHull 2.02-01-83* [8];

— YCTaHOBJIEHBl 3amachl YCTOMUMBOCTH BTOPUYHBIX KOHCTPYKTHBHBIX CHCTEM U IpH HX
HEJOCTaTOYHOCTH YBEIMYEHBI pa3Mepbl CEYEHHUS JJIEMEHTOB WJIM M3MEHEHO KOHCTPYKTHBHO-
IUIAHUPOBOYHOE pEIlIeHUE 3JaHus;

— OIIpelelIeHbl COBMECTHO C pe3ylbTaTaMy pacuera Ul YCJIOBHM HOPMaJbHOM 3KCILTyaTaluu
TpeOyemble Kilacc OeToHa U apMUPOBAHUE KOHCTPYKTHUBHBIX 3JIEMEHTOB.

3.4 B xadyecTBe rMIOTETUYECKOTO JIOKAIBHOTO Pa3pyILIEHUs CIEIYeT paccMaTpUBaTh pa3pylleHUue
B IpeJiesiax 0JHOT0 (Ka)KJ0ro) 3Ta)ka 3/1aHus I00YEpeHO OAHOM (KaXKIoi) KOJOHHBI (TUJIOHA) JIHO0
OTPaHUYEHHOTO Y4acTKa CTEH.

3.5 VYcnoBusimu oOecniedeHUss HEAOMYUICHUS IPOTPECCUPYIOUIEIO OOPYIIEHUS BTOPUYHBIX
KOHCTPYKTUBHBIX CUCTEM 3IAHUS SIBIISIFOTCSL:

— HEMpPEBBIIIEHHE B KOHCTPYKTHUBHBIX 3JEMEHTaX 3HAYEHUN ycuiud (HampspKeHui),
OTpPEJENIEHHBIX P 3HAYEHUSIX HArpy30K 10 1.5.1, M0 OTHOIIEHHUIO K YCUJIUAM (HaNpsKEHUsIM) B HUX,
ONpEJENIEHHbIM IpU MpPEAETbHBIX 3HAUYEHUAX XapaKTEpPUCTUK MaTepuaioB € MIPUMEHEHHUEM
COOTBETCTBYIOIUX KO3()(PUIIMEHTOB HAJECKHOCTH;

— HEJOIYILEHWE YMEHBUICHHS 3araca YCTOMYUBOCTH CUCTEMBI 10 OTHOLIEHHUIO K KOAPPUIIUEHTY
HAJIe)KHOCTH IO YCTOMYUBOCTH %:=1,3.

[Ipu 3TOM KO3(PPUIIMEHT HAIEHKHOCTU 110 OTBETCTBEHHOCTH CJIEAYeT MPUHUMATh PaBHBIM ¥, = 1.0,
€CJIM MHOE HE MPEyCMOTPEHO B TEXHUYECKOM 3a/IaHUU Ha MPOEKTUPOBAHUE.

[lepemernienusi, pacKpbeITHE TPELIUH U J1ehOpMaLliU JIEMEHTOB HE OTPaHUYHBAIOTCS.

4 KOHCTPYKTHBHO — INIAHMPOBOYHbIE PelICHUS

PanpoHaibHBIM  KOHCTPYKTMBHO — IUIAHUPOBOYHBIM pEIIEHUWEM 3JaHUS C TOYKU 3pEHUus
[PEeIOTBPAILlEHUs]  MPOrPECCUPYIOUIETO  OOpyLIEeHUs  SBJSETCS  KOHCTPYKTHBHAs  CHUCTEMa,
oOecrieunBaromiasi 0Opu  BBIOBIBAHMM  OTHCJIBHOrO  (JH000r0)  BEPTUKAIBHOIO  HECYIETO
KOHCTPYKTUBHOT'O 3JIEMEHTA 3[IaHUSl NIPEBpAIllCeHHE KOHCTPYKUMN HaJ BBIOBIBIIMM 3JIEMEHTOM B
«MOJBEIICHHYIO» CUCTEMY, CIOCOOHYIO IepellaTh Harpy3kd Ha COXpaHHUBIIMECS BEPTUKAJIbHbIC
KOHCTPYKLUH.

Jlist co3aaHus TakOM KOHCTPYKTUBHOM CUCTEMBI CIIEAYyET NPEayCMaTpUBaTh:

— MOHOJIMTHOE COIPSIKEHUE KOHCTPYKLMH MEPEKPBITUN € KelIe300€TOHHBIMU BEPTHUKAIbHBIMU
KOHCTPYKUUSIMU (KOJOHHAaMH, NWJIACTPAMH, HApPYKHbIMA U BHYTPEHHUMH CTEHAMH, OTPaKJIECHUSMHU
JIECTHUYHBIX KJIETOK, BEHTUISIIUOHHBIX IaXT U T.1.);

— KeJle300€TOHHbIE MOHOJUTHBIE T0sfca IO NEepUMETPY MepeKphITUi, OOBEAUHEHHBIE C
KOHCTPYKUUSMU MEPEKPHITUI U BHIOJIHAOUINE PYHKUNN HAJOKOHHBIX IEPEMBIYEK;

—  KeJie300€TOHHbIE MOHOJIUTHBIE NTaparneThbl, 00beAMHEHHbIE C KOHCTPYKLUAMHU MTOKPBITHUS;

—  KeJIe300€TOHHBIE CTEHKU B BEPXHMX 3Ta)Kax 3JaHUsI UITU HKeJIe300€TOHHBIE OaJIKU B OKPBITHH,
OOBEAMHSIOMNE KOJOHHBI  (HWISACTPBI) MEXIy co00M M ¢ JApYrUMH  BEPTUKAIBHBIMU
KeJIe300€TOHHBIMU ~ KOHCTPYKUMSMHM  (CT€HaMH,  OrPXKICHUSIMH  JIECTHUYHBIX  KJIETOK,
BEHTUJISIIUOHHBIX IIaXT U Jp.);

— TpoeMbl B JKeJIe300€TOHHBIX CTEHAaX HE Ha BCIO BBICOTY JTa)ka, OCTaBJss, KaK IPaBUIIO,
YYACTKH INIyXHX CTE€H HaJl IPOEMaMHu.



CTO-008-02495342-2009
S Harpysku

5.1 Pacuer BTOPUYHBIX KOHCTPYKTHBHBIX CHCTEM Ha HEIOMYIIEHUE MNPOTrPECCUPYIOLIETO
oOpylIeHHs clieyeT NMPOU3BOJAUTh Ha 0CO00€ COYETaHWE HArpy3oK, BKIIOYAIOILEE HOPMAaTUBHBIC
3HAUEHUS TOCTOSIHHBIX U JUIMTEIBHO JEHCTBYIOIIMX BPEMEHHBIX Harpy3ok, ¢ Ko3(h(duuueHToM
COYETaHHUs PABHBIM ¥=1,0.

5.2 K mocTosIHHBIM Harpy3kaM CJIeIyeT OTHOCHUTh COOCTBEHHBINM BEC HECYIIHMX >KeJe300€TOHHBIX
KOHCTPYKLMH, BeC yacTeil 37aHus (I1oja, MEeperopoioK, MOJBECHBIX MOTOJIKOB M KOMMYHHUKAaIUH,
HAaBECHBIX U CAMOHECYIIMX CTEH U T.I.) U OOKOBOE JaBJieHHWE OT Beca IpyHTa M Beca JOPOKHOTO
ITOKPBITUS U TPOTYapOB.

5.3 K umrenbHO AEMCTBYIOIMM BPEMEHHBIM Harpy3KaMm CIIeyeT OTHOCUTB:

— MOHWKEHHBIC HArPY3KHU OT JItojiel u o6opynoBanus no tadu.3 CHull 2.01.07-85* [4];

— 35% nonHOM HOPMAaTUBHOM HArpy3KH OT aBTOTPAHCIIOPTA;

— 50% noJaHOM HOPMAaTUBHOM CHETOBOW Harpy3Ku.

5.4 Bce Harpy3ku clieyeT paccMaTpHUBaTh KaK CTaTHYECKHE ¢ KOA(PPHUIIMEHTOM HAJACKHOCTH II0
Harpyske y = 1,0.

6 XapaxkrepucTnku 0eTOHA M apMaTYpPbI

6.1 Ilpm pacuere Keie300€TOHHBIX KOHCTPYKTUBHBIX 3JEMEHTOB Ha  HEAOMYILIEHUE
IIPOrPECCUPYIOIIEr0 OOPYIIEHUS CIeAyeT IPUHUMATD:

a) pacyeTHbIE 3HAUECHMsSI CONPOTUBIIEHUS OETOHA OCEBOMY CXKATHIO, PAaBHBIM HUX HOPMATHBHBIM
3HAYEHUSIM, YMHOXEHHBIM Uil KOHCTPYKLMH, OETOHMPYEMbIX B BEPTUKAJIbHOM IIOJIO)KEHHUH, Ha
K03 duLUEHT ycioBUs padboThl 3 = 0,9;

0) pacueTHble 3HAUYEHUs CONPOTHUBIIEHUS OETOHA OCEBOMY pPACTSDKEHMIO, HCIOJIb3YyEMbIE MpPH
pacuere Ha JAelCTBUE MONEPEYHBIX CHJI U HA MECTHOE JIMCTBHE HAarpy30K, paBHBIMU UX HOPMATHUBHBIM
3HAYEHUSM, JIEJICHHBIM Ha KO3()PUIIMEHT HAJe)KHOCTH 110 OeToHy ¥, = 1,15;

B) pacyeTHble 3HAUEHUs COINPOTUBIEHUS IPOJOJILHOM apMaTypbl KOHCTPYKLHH PpacTSKEHUIO,
PaBHBIMU X HOPMAaTHBHBIM 3HAUCHHSIM;

I) pacyeTHble 3HAYCHHUS CONPOTHUBIECHUS MPOJOJBHOM apMaTypbl KOHCTPYKLIMH CXaTHIO,
pPaBHBIMM HOpPMAaTHBHBIM 3HAUEHUSM CONPOTHUBICHUS PACTSIKEHHIO, 332 HCKIIOYEHHUEM apMaTypbl
xnacca A500, amst KoTOpoii Ry = 469 MITa (4700 krc/cm”), n apMaTyps! Kiacca B500, st KoTopoit Ry
= 430 MITa (4400 xrc/cm®);

1) pacyeTHble 3HAUECHMs CONMPOTUBJICHUS MONEPEYHOM apMaTypbl KOHCTPYKIHMM Ha pacTsKeHHeE,
PaBHBIMHM UX HOPMATUBHBIM 3HAYEHUSIM, YMHOKEHHBIM Ha KOG (UIIUEHT ycioBUs padboThl s = 0,8;

€) HOpPMaTHBHbIE 3HAYCHHS CONPOTUBJIEHUH OETOHA M apMaTypbl, a TaK)Ke 3HAYEHMS] MOIYJIS
YIOPYrocTH apMaTypbl Es 1 HA4aJIbHOTO MoayJsl ynpyroct 6erona Ep, no CII 52-101-2003 [9].

7 Pacuer

7.1 PacyeT BTOPUYHBIX KOHCTPYKTHMBHBIX CHCTEM 3/IaHUS HA HEIOIYIIEHUE MPOrPECCUPYIOLIETO
oOpyIIeHHUs cIeayeT MPOU3BOAUTD OTAEIBHO Ul KaXKJ0T0 (0IHOTO) JIOKAIBHOTO Pa3pyLLECHUS.

JlommyckaeTcsi IpOU3BOJIUThL pacueT TOJIbKO HauboJjee OMACHBIX CIy4aeB Pa3pylICHUs, KOTOPbIMU
MOTYT OBITh CXEMBI C pa3pyLIEHHMEM I[I0OYEPEIHO BEPTUKAIBHBIX HECYIIUX KOHCTPYKTUBHBIX
AJIEMEHTOB:

a) WMEIIIHNX HanOOJIBIITYIO TPY30BYIO IIJIOIIA/Ib;

0) pacHoJIOKEHHBIX y Kpasi IEpEeKPBITHS;

B) PpAacCIOJIOKEHHBIX B YTy,
U PacIpOCTPaHATh Pe3yJbTaThl 3TUX PACUETOB Ha JPYTUE YUaCTKU KOHCTPYKTUBHON CUCTEMBI.
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7.2 B KadecTBe HMCXOAHOM cleAyeT NPUHUMATh PACUETHYK) CXEMY, INPUHATYI0 IPU pacyere
IIEPBUYHOM KOHCTPYKTMBHOM CHCTE€MBI 3IaHUS JUIsl YCIOBUM HOPMAaJIbHOM JKCIUTyaTalluu, H
IIpeBpaniaTh €€ BO BTOPUYHYI) CHUCTEMY IyTEM MCKJIIOYEHUS MOOYEPEIHO BEPTHUKAIBHBIX HECYIIMX
KOHCTPYKTUBHBIX JJIEMEHTOB Ui HaubOojee OmacHbIX ciy4daeB paspyumeHus. Ilpu sTom
pEeKOMEHAYETCsl BKIIYaTh B pabOTy KOHCTPYKTHBHBIE AJIEMEHTHI, OOBIYHO HE YYHUTHIBAEMbIE IPHU
pacyere NepBUYHON CHUCTEMBI.

7.3 B KadecTBe OJHOM MCKJIIOYAEMOM BEPTUKAJIBHOM HECYIEH KOHCTPYKLUU CIIEYyEeT IPUHUMATh
KOJIOHHY (IMJIOH) MO0 Y4acTOK NEPEeCeKarOIIUXCsl UM MPUMBIKAIONINX TOJ YIJIOM HECYLIUX CTEH.
OOmiasi AMHA 3THUX YYacTKOB CTE€H OTCUMTHIBAETCS OT MECTa NEPEeCEYeHMs] WM MPUMBIKAHUS JI0
OnuoKaiiiiero mpoeMa B KaXKJIOW CTEHE WJIM JI0 COINPSDKEHMSI CO CTEHOM APYroro HampaBJjeHHs, HO HE
Oonee 7 M.

7.4 BepTukanbHble KOHCTPYKLIUU CUCTEMBI CIEAYET CUMTATh JKECTKO 3allEMJICHHBIMU Ha YPOBHE
Bepxa (PyH/IaMEHTOB.

7.5 Cratudeckuil pacdeT BTOPUYHBIA CUCTEMBI CIEyeT MPOU3BOAUTH KaK YIPYrOW CHCTEMBI IO
cepruduurpoBaHHbIM IporpaMMHbIM KoMiuiekcam (SCAD, Jlupa, STARK — ES u np.) ¢ yuerom
reoMeTpuueckoi u pusnueckoil HenmuHeHOCTU. JlomyckaeTcsi MPOU3BOAUTh PACUET C YYETOM TOJBKO
r€OMETPUYECKON HETMHEWHOCTH.

[Ipu pacuere ¢ y4eToM TeoOMETPUUECKOM W (U3UYECKON HEIMHEHMHOCTH >KECTKOCTh CEUCHUM
KOHCTPYKTUBHBIX 3JIEMEHTOB ClIeyeT MPUHUMATh B cCOOTBETCTBHHU ¢ ykazanusimu CII 52-101-2003 [9]
C Y4ETOM IIPOJIOJIKUTEIBHOCTH IEUCTBUS HATPY30K U HAIMYUS WU OTCYTCTBUS TPEILMH.

[Ipu pacdyere ¢ y4e€TOM TOJBKO TE€OMETPUYECKOW HEIMHEWHOCTH MKECTKOCTh cedyeHuid B
KOHCTPYKTUBHBIX  DJIEMEHTOB clenyer OnpenensieTcss  KaKk  IPOM3BENCHHE  MOJIYJIA
IIPONOPLIMOHAIBHOCTH £, HA MOMEHT UHEPLIMH XKEIE300€TOHHOTO CeUeHUS J).

Monyis IpONOPUHOHAIBHOCTH E,, CIENYET IPUHUMATD:

— 1pu omnpeneneHuu ycwiuid — E,, = 0,6E, 11 rOpU30HTANBHBIX 3JEMEHTOB U E,, = E, mis
BEPTUKAIBHBIX JJIEMEHTOB;

— IpHU pacyere yCTOH4MBOCTH — E,, = 0,4F) U1 TOPU30HTAIBHBIX 2JIEMEHTOB U E,=
0,6FE), U1 BEpTUKAIbHBIX 3JIEMEHTOB

7.6 Pacuer ceueHMIl KOHCTPYKTHBHBIX 3JIEMEHTOB CIJIEAYeT IPOU3BOJUTH B COOTBETCTBUHU C
[Tocobuem [10] Ha ycwius, ompenesieHHble B pe3yJbTaTe CTAaTUYECKOTO pacyeTra MPUHUMAS HX
KpaTKOBPEMEHHBIMM.

7.7 B pe3ynprare pacuera NEPBUYHOM M BTOPUYHBIX KOHCTPYKTHUBHBIX CHCTEM OIIPEAEISIOTCS
ycunus (HanpsbKeHUs1) B KOHCTPYKTUBHBIX AJIEMEHTAaX, Ha3HAYAeTCsl pe3yNbTUPYIOIIHE KilacC OeToHa U
apMHUPOBAHUE JIEMEHTOB M Y3JI0B UX CONPSDKEHUM M yCTaHABIIMBAECTCS 3allac yCTOWYMBOCTU KapKaca,
a IIpU €ro HEAOCTAaTOYHOCTH YBEIWYMBAIOTCS pPa3Mepbl CEYEHUH DIIEMEHTOB WM HW3MEHSETCS
KOHCTPYKTUBHOE€ PELICHUE 3/IaHU.

8 KoHcTpykTHBHBIE TPeOOBAHUSA

8.1 KoHcTpynupoBaHnue 3JIEMEHTOB U WX COMPSHKEHUH CIIEyeT MPOU3BOIUTH B COOTBETCTBHEM C
[Toco6uem [10] u CII 52-103-2007 [13].

8.2 Kiacc 6eToHa 1 apMUpOBaHNE KOHCTPYKTHUBHBIX 3JIEMEHTOB CEAYyeT Ha3HA4YaTh HAMOOIBIITMMHI
W3 COIOCTAaBJIEHUS PE3yJbTAaTOB PACUETOB ISl YCIOBHUH HOPMAJIbHOM SKCIUTyaTallid 3/IaHUS W Ha
HEOMYIIEHUE IPOrPECCUPYIOIIETO OOPYILIEHNUS.

8.3 Ilpu apMupoBaHUM KOHCTPYKTHBHBIX 3JIEMEHTOB CIIEyeT OOpaTUTh 0COOOC BHUMAHUE Ha
HaJIS)KHOCTh AHKEPOBKU apMaTypbl, OCOOEHHO B MECTaxX MEPECEYCHU KOHCTPYKTUBHBIX JIEMEHTOB.
JITMHBI aHKEPOBKM W TEpeXJecTa apMaTypHBIX CTEp)KHEH JOJDKHBI ObITh yBenudeHbl Ha 20% 1o
OTHOIIIEHHUIO K TpeOyembiM 1o [10].

8.4 IlpononpHas apmaTypa KOHCTPYKTHUBHBIX JIEMEHTOB JIOJDKHA ObITh HenpepbiBHOU. [lmomanmb
CEYCHHS TPOJOJBHON apmaTypbl (OTACIBHO HIDKHEW WM OTICIBHO BEpPXHEH) IUIUT 0e30aI0UHBIX
MEPEKPHITHI U 0AJOK OATIOYHBIX MEPEKPBHITHI JTOHKHA COCTABISATh HE MEHEE Lisnmin = 0,2% mutormanu
CEYCHMS DIIEMEHTA.
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8.5 IIpomosibHOE apMUPOBAHME BEPTHUKAIBHBIX HECYIIUX KOHCTPYKTHUBHBIX 3JIEMEHTOB JOJDKHO
BOCIIpUHMMATh ycuiue pactsbkeHus He meHee 10 kH (1Tc) Ha xakaplil KBagpaTHbIII METp rpy30BOi
IIJIOIIAIN ATOTO KOHCTPYKTHUBHOTO JIEMEHTA.
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puioxenue (pekoMeHayeMoe)

IIpumep pacuera Kapkaca 37aHUs HA NIPeJOTBPaLLiCcHHE
NMPOrpecCUPYOIEero oOpymeHus*)

3/1aHue rOCTUHUYHO-0()MCHOTO KOMIUIEKCa NepeMeHHON 3TaxHocTu (puc.l u 2). Haubonbiee
YUCJIO HAaJI3eMHBIX dTaxed 14, momsemubli — 1. MakcuMmanbHbI pazMep B 1uiane 47,5%39,8M.
Pacnonoxxerno B MockoBckoit o6actu. BerpoBoii paiton 1B, cuerosoit paiion I11.

31aHue KapKacHOE C LIEHTPAIbHBIM JIECTHUYHO-IU(TOBBIM SIIPOM >KECTKOCTH M JBYMS
OOKOBBIMHU JIECTHUYHBIMHM KJIeTKaMU. [IpodyHOCTB, yCTOMYMBOCTH M JKECTKOCTh KapKaca 3IaHHs
obOecrieunBaeTcst TUCKaMU MEPEKPHITHM U CUCTEMON KOJIOHH M CTEH, 33JIeJIaHHBIX B ()yHITaMEHT.

OcHoBHast cerka KojJoHH 7,5%7,2m. Komnonuel kBaapatHoro cedeHuss ot 400x400 mo
700x700mmMm. ITepekpriTue 6e36anounoe ToamuHON 200MM ¢ KarmuTeIsIMH.

KoHcrpykiuu kapkaca (KOJIOHHBI, IEPEKPBITUST), GYHIAMEHTHI, IECTHUIIBI, CTEHbI JIECTHUYHBIX
KJIETOK, JIU(TOBBIX M KOMMYHUKAIIMOHHBIX IIIaXT, HApyXHbIE€ CTE€Hbl MOJA3eMHbIX U  XI-ro
(TEXHMYECKOro) 3Ta)keil, 4aCTUYHO, BHYTPEHHHE CTEHbl — MOHOJIUTHBIE >Keje300eToHHble. beron
kiacca B30, mpomosnpHas padoyas apmarypa kimacca AS00C.

JUis  HeJomylleHus  IpOorpeccupyromero  oOpylleHHsT [pu  aBapUlHOW  cUTyaluu
MIPElyCMOTPEHBI ClIeUaIbHble KOHCTPYKTUBHBIE 3JIEMEHTHI (e1e300€TOHHbBIE CTEHbI M0 NEPUMETPY
texHuueckoro XI sraxa, creHa nmo ocu 11 nHaumnasg ¢ XII srtaxa u 10 NMOKpBITHS, cTeHa MO ocu 1
HauyuHast ¢ X 3Ta)xka U JI0 MOKpPbITUS), 0OecreunBaoIue Hapsy ¢ KOHCTPYKTUBHBIMU 3J€MEHTAMH,
HEOOXOIUMBIMH U1l (QYHKIIMOHUPOBAHUS 3[JaHHUS IPU HOPMAJIbHOM SKCIUTyaTallud, IMpeBpallleHue
KOHCTPYKIUH B «I10JIBEILICHHYI0» CUCTEMY HaJ| TUIIOTETUYECKH BHIOBIBIIMMU B pE3yJIbTaTe aBapUIHON
CUTYallud KOJIOHHAaMU [0 MEPUMETPY 3J1aHUS U, YACTUYHO, CPEJAHUMHU. 30HBI BOKPYT YacCTH CPEIHUX
KOJIOHH, HE MPEBPALAONINECs B «IIOJIBELICHHBIE» CUCTEMBI IIPHU Pa3pyIICHUU ITHX KOJIOHH B Cllyyae
aBapUIHOTO HA HUX BO3/JEHCTBUS, TP HEOOXOAUMOCTH JIOTIOJIHUTEILHO apMUPYIOTCS (CM. HUXKE).

PacuerHas cxema 3/1aHus OPUHATA B BUJIE MPOCTPAHCTBEHHOW CHUCTEMBI U3 3aJICIaHHBIX B
(GyHIaMEHT KOJIOHH M CTE€H, OOBEAUHEHHBIX NEPEeKpbITUIMU M JecTHULaMu (puc.3). Pacuer
npousBezieH o nporpammuomy komiiekcy SCAD Office 11.3.

[lo ypoBHIO OTBETCTBEHHOCTH 3JaHHE OTHECEHO K I[-My (TIOBBILIEHHOMY) YPOBHIO.
KoadpuumeHnt Hane)KHOCTH 10 OTBETCTBEHHOCTH MPUHAT PAaBHBIM ), = 1,1 UIs OCHOBHOTO coueTaHUs
Harpy3ox.

Pacuer kapkaca 3maHMsI TPOM3BENEH HAa OCHOBHOE COYETAHHWE HArpy3oK Uil CTaauu
SKCIUTyaTaluy (NmepBUYHAs KOHCTPYKTHBHAs CHUCTEMa) W Ha 0co00e codeTaHue Harpy3ok Ha
MpeI0TBpaIlleHUE POTrPECCUPYIOIIEro 00pyIIeHus (BTOPUUHbIE KOHCTPYKTUBHBIE CUCTEMBI).

Benuuunbl Harpy3ok npuBeaeHs! B Tadi.1 u 2.

Tabauua 1
BepTukanbHble Harpy3ku Tc/mM? (0e3 cOOCTBEHHOT0 Beca)
HOpPMaTHBHbIE pacyeTHbIe
BpeMeHHbIe OCHOBHOE COYeTAHHUE
Mecrto
BpPEeMEHHbIE HA ocodoe
MOCTOSIHHbIE B T.4.
MOJIH. T NMOCTOSTHHBIE | IEPEKPLITHE Kapkac CoyeTaHue
| MOJIH. |AJMT. [OJIH. | namT.
0,15+0,45+
Ilepexk- +0,04=0,64 0,18+0,50+ 0,64+0,07
2 b 2 > 5 2 b
pbiTHE (o1, mepero- 0, 0,07 +0,05=0,73 0.24 1 0,09 10,12 | 0,09 =0,71
POIIKH, TTIOABEC)
. +
Hokp 0,39 0,13 0,07 0.48 CHeEr 0,09 | 0.20 | 0,09 0,3_9 0,07
3KCII. |(kpoBis, moaeec)| (CHer) MEIIOK =0,46
Harpys3ka ot Hapy»KHbBIX CTeH NpHHSATa paBHOil ¢ =0,4 Tc/M? cTeHbl U ¢© =0,56 TC/M? CTEHBI.
" CocraBurens mmk. A.IL. UepHomas
Tabauna 2

7
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CoueTaHusl pacueTHBIX BEPTUKAILHBIX
Mecto
Ne HArpy3ok (0e3 co0CTBEHHOTr 0 Beca),
NPUJIOKEHUSA Bua pacuera *)
n/n TC/M?
HArpy3KH
OCHOBHOE 0coboe
1 pacuet GyRAAMEHTa, | 73 | () 1)1 1=0,94 0,71
HAa MEPEKPITHS KOJIOHH M KapKaca
2 pacyer NepeKpbITUs (0,73 +0,24)-1,1=1,07 0,71
3 |™ pacuer GyRAAMEHTA, | 4q 4 () 9).1 1=0,75 0,46
IKCILTYyaTHPYEMOE KOJIOHH M KapKaca
4 | nokpeitue pacueT NOKPbITHS (0,48 + cuer)-1,1 0,46
5 |orcren bactet Beex 0,56:1,1=0,62 0,40
KOHCTPYKIUHU

*)

3HaueHusl pacyeTHBIX COIIPOTUBIICHUM apMaTypbl U OETOHA MPUBEJCHBI B Ta0.3.

— 3HAUCHHA BCEX HArpy30K, KpOME CTCH, JJaHbl HA M2 MEPEKPLITUA U ITOKPLITUSA, 4 OT CTCH — Ha M? CTEHBI.

Tabnuna 3
Vewne u PacuetrHoe conpoTuBiieHue PacueTrHoe conpoTusB/ieHue
Buja xoncr- xapaKTep apmMaTypsbl, Kre/em? 0eToHa, Krc/cm?
PYKUIHH APMHUpOBAHHS AJIs1 COYETAHUSI HATPY30K AJISl COYeTAHUSI HATPY30K
OCHOBHOT'O 0c000ro OCHOBHOT'O 0c000ro
Pactsixenne
IIPOJIOJILHOM _ _ CKATHUIO CKATHUIO
apMaTypsl R, =4430 Ron = 3100 R, =173 Ryn =224
IepexpoiTue| Kiacca AS00C
[Tonepeunas N 1730 Ry 7ol = p;cmmlellnz;}o paCTf;ngHmo
apMarypa sw = bt = 11, _1/e
racea A240 =2450-0,8 =1960 Rbn_1’15_1595
Cxatue
PO J0JIbHOM R, = 4080 R, = 4700 CKATHUIO CKATHUIO
MAaTypPhbl
Komommbt, | o 00C Ry -yp3 = Rpp 763 =
MUJISACTPBI,
cTempI Pacraxerne - 173.0,9 =156 = 224-0,9 = 202
HPOAOGIBHON | g '~ 4430 R = 5100
apMaTypbl
kiacca A500C
Tabnuna 4
Moays aepopmanuu E‘E’ NpH pacuere
HavaabHblii Te/m? X 10°
MOIYJIb . YCTOMYHUBOCTH
DJIeMeHT yHpyroctu yeui u Ha
KapKaca 0eTona ApMHpO- OCHOBHOE Ha ocodoe
Eq x 10e/mz | DA coyeraHue conerarme
3JIeMEHTOB HATPY30K
HATpPYy30K
Ilrsr 3,31 3,310,6=2,0 [ 3,31:0,2=0,66 | 3,310,4=1,3
nepeKpbITHii
Baaku 3,31 3,31-0,6=2,0( 3,31-0,2=0,66 | 3,31-:0,4=1,3
KoJioHHBI 3,31 3,31 3,31-0,3=1,0 [ 3,31-:0,6=2,0
CteHbl 3,31 3,31 3,31-0,3=1,0 | 3,31-:0,6=2,0

Monynu aegopmanuu sxene300eTOHHBIX KOHCTPYKIMM NPUHATHI 1O Tabi1. 4.
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[Ipu pacuere BTOPUYHBIX KOHCTPYKTHBHBIX CHCTEM Ha 0CO0O€ COuYETaHHE Harpy3okK
paccMaTpuBaroTCA Cy4yau UCKIIOUEHHUS [1oouepeiHo cpeaHelt kooHHbI Nel4, kpaiineil konoHHbI Ne2 1
u yrioBo# kosioHHbI Ne23 Ha I u XIII stakax (cMm. puc.1, 2)

Pacuersl mokazamu, 4TO IO CPABHEHUIO C IEPBUYHOM KOHCTPYKTHMBHOM CHCTEMOM MpH
UCKJIIOUEHHH II00OYEPEHO YKA3aHHBIX KOJIOHH 3amac oOIield yCTOWYMBOCTH Kapkaca 3JaHMs
IIPAKTHYECKH HE MEHSETCA, OJHAKO IPOUCXOIUT OYEBHJHOE IEepepacupesieiicHue YCWINHA B
KOHCTPYKLUSIX.

Hekotopeie pe3ynpTaThl pacueToB NEPBUYHOW M BTOPUYHOM CHCTEM NPHU YOAICHUHM KOJIOHHBI
Nel4, npencrasniensl B Ta0n. 5 u 6 u Ha puc. 5+8.

Tabnuna 5
PacueTHasi CyMMapHasi II0INAb HPOI0JILHOI APMATYPbI KOJIOHH, CM_
NpU NMePpBUYHOM NpHU yAaJIeHU U NpHU yaaJIeHU U
NeNe KOHCTPYKTHBHOH | KOJOHHBI Nel4 Ha | koJ0HHBI Nel4 Ha | pe3yJbTHUpYIOlIEe
kononn® cucreme I >taxe 2 XIII sraxe 2

XII XII XII XII

I 3rax 3 | Ioaramx I 3rax I 3rax
ITAK ITAK ITAK ITAK
13 18,8 39,4/36,0 18,8 31,4 18,8 25,2 18,8 39,4
14 62,4 12,8/13,0 - 17,4 18,8 - 62,4 17,4
15 13,6 39,8/36,8 13,6 37,8 13,6 20,0 13,6 39,8
16 13,6 33,6/29,8 23,2 55,4 13,6 17,6 23,2 55,4
21 94,4 17,0/18,6 32,6 21,4 19,8 19,0 94,4 21,4

1Y)
2)
3)
4)

— 1P OCHOBHOM COYETaHUHU HArpy30K;
— 1Ipy 0cOOOM COUETaHUH HArPy30K;

— HaJl 4epToi NPpHU Nyax , 1O YEPTOU MPHU Niyin;

— ceyenure kojioHH Ha I ataxe: Nel4 — 70x70 cm, octanbabie 60%60 cM; Ha XIII 3Taxke — Bce 40x40cMm.

Kax Buano u3 Ttabn. 5, nmpu ynaneHuu kKoJoHHBI Neld (cpemnsisi) TpeOyeTcss ycuieHUE
apmatypsl coceqHux KoioHH Nel6 um 21. Ilpm ymanenum xononHsl Ne2l (kpaiiHssi) moTpeOyeTcs

YCWJICHHE apMUPOBAHUS CTEH TeXHUYECKOTro XI-ro 3Taska ¥ TOPU30HTAIBLHOTO apMUPOBAHUS TaparneTa
(Tabm. 6).
Tabnuma 6

TpeOyemasi mjiomaab ceyeHust
NPOA0JILHOI apMaTyphl B Iapamnere,
IIponosbHas apmartypa cMm?

napamera

B pesynbrate pacuera nepBUYHON

HaJ KoJOHHOM Ne21

NpHU NePpBUYHOH

NpH yAaJeHUun

KOHCTPYKTHBHOM KOJIOHHBI Ne21

cucreme Ha XIII 3raxe
BEPXHSS 4,8 2,2
HIDKHSAS 4,8 20,3

N BTOPHUYHBIX KOHCTPYKTHBHBIX CHUCTEM OIIPCACIIACTCA

PEe3YIBTUPYIOIIEE APMUPOBAHNE KOHCTPYKTUBHBIX 3JIEMEHTOB C YY€TOM KOHCTPYKTHUBHBIX TPEOOBaHUIMA
0 HEMPEPHIBHOCTH MPOAOJIBLHON apMaTypbhl, MUHUMAJILHOTO MPOIEHTA apMUPOBAHUS U YBEIUYCHHBIX
3HAQYCHW aHKEPOBKH apMmaTypbl. B 3aBHCHMOCTH OT TPUHATOTO MOCTOSIHHOTO ((hOHOBOTO)
apMHUPOBAHUSI TIEPEKPBHITUNA OMPENEIAIOTCS B HEOOXOIMMBIX MECTaX 30HBI JIOMOJHHUTEIBHOTO
apMHUPOBaHUSI.

Takoil pacueTr TEOpEeTUYECKHU JOJKEH OBITh IMPOBEJACH IPH IMOOYEPETHOM YIAICHUH BCEX
KOJIOHH Kapkaca, OJIHaKO B OOJIBIIMHCTBE CJIy4aeB JOCTaTOYHO PAaCCMOTPETh OTPaHMUEHHOE YHCIIO
OTIPENETSIONINX CUTYAIlUd M PEe3yNIbTaThl 3TOTO PACCMOTPEHHUS PACTIPOCTPAHUTh HA APYTHE Y4aCTKH
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KOHCTPYKLMH, KaK 3TO CHeJIaHO M Ul JaHHOoro mpumepa. Korjga koimdecTBo paccMaTpUBaeMbIX
BAPUAHTOB  CTAHOBUTCS  3HAUUTENbHBIM, IL€J€COO0pPa3sHO  MCHOJb30BaTh  IPEILyCMOTPEHHbIE
MIPOrpaMMHBIMH  KOMIUIEKCAaMU CHEIHUalIbHbIE PEXHMMbl BapUallUud pacyeTHbIX Mozeneil. I[lpu
UCIOJIb30BAHUU JTUX PEXHUMOB CIEAYeT JUIsl COXpaHEHUS HyMepalMM KOHEYHBIX 3JIEMEHTOB HE
yAAJIATh UCKIIOYaeMble KOHEUYHBIE 3JIEMEHThI M3 PacueTHOM CXeMbl, a NMPUCBAUBATh UM MKECTKOCTh
OJU3KYIO K HY/TIO (MJIM IPUMEHSTDH CHIEUAIbHBIN KOHEYHBIN JIEMEHT).

B nanHOoM mpumepe Juis BceX MEPEKPHITUM MpHUHSATA HIDKHSSL M BEPXHSAS HENpepbIBHAs
apmarypa Q18 c marom 200200 MM C JOHNOJHUTENIBHBIM BEPXHUM apMHUPOBAHMEM B MECTax
PacroJIO’KEeHUsI BCEX KOJOHH M JIONOJHUTENIbHBIM HIKHUM apMUPOBAHHUEM B MECTAX PACIIOJIOKEHHS
CPEAHUX KOJIOHH.
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s Structure CAD® 11.3

PacyeTHas cxema.

i

Puc.3. Pacuernas cxema Kapkaca 3qaHHs.
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PacueTHas cxema.

‘ Structure CAD® 11.3
N -

Puc.4. Pacuernas cxema Il sraxka na otm. 4.500.
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[pynna apmuposanis : 4 - Mepexpairia

Apmarypa, AS1 Hinknas no X (cm2/m)
P%" ( s 6e5) 7 s
Structure CAD® 113 I L » Mnira. Oonouka
k W02 | 808 g Berow BN
5412 (4,28 5418 (11,76) CPMATVPA :I'IpOJlfJJ'IbHaﬂ:DA50106C
4eT TpelLHocToRkocTA. D = 16
255 Ei2E) APMA?YL;A ‘nonepeukas; A240
514 (6.41) 5020 (13,9) LL7.:a1= 35,82= 35 (on)
sii4(48) 0 (149) L2 35,24= 35 o]

v v )
Prc. 5. Apwitposarie nepexpbimis Ha onw. 4,500 mpv niepBiraHoil KORCTPYKTHBHOIE CHCTEME Ha SKCTLTYaTAILHORHYH0 pacderyto Harpysky 1,07 e,
Hutkras apvatypa B1oTb OyKBeHHBIX 0ceil
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Tpynna apMupOBaHKA : 4 - TepexpbITA

Apwatypa. AS3 Hinka no Y (cm2/m) deE () ey g CHu1 52-101-2003
‘ _ BsE) T sde0%) =]/ Mina.Obonouia
Structure CAD® 113 W0 3) | sae(110) Tm  Beow B3
k 5412 (4141) 5018 (12}12) APMATYPA MpozoNbHas: AS00C
Yuer TpewocToikocTh. D = 16 mw

SZE51) MS0(1322) APMATYPA nonepevtas: A240
So14 (8,61) 15020 (14.32) Ur.:af= 35,22= 35 (on)
sats771) IGO0 (154 L7.:a3= 35,84= 35 (cw)

Prc. 6. ApsurpoBatate nepexpbimct a or. 4500 mpi IepBiFHOf KOHCTPYKTHBHOH HCTeME Ha SKCIIVATALLIOHAYRO packriyio Harpyaxy 107 1ehe
Hireias apvatypa B10b HQPOBBIX ocel,



CTO-008-02495342-2009

=D

—GSD
—=D
N
—=D

=

2

946)

Apmarypa, AS1 Hinktiss no X (cm2im) [ Bdeite) e

‘ [ s | s

h StI’uCtuI'e CAD@ “3 .5d10 (355) 5418
) g Berow B

(

(1

(1

512 (473) A0t

514 (5]91) 5400 (14’19) APMATYPA NpOAONEHaA: A500C
| f APMATYPA monepeutas A240
w (

Tpynna apMupoBaHHA : 4 - MepekphiTiA
U ot 008
183) x‘ Mnira. O6onouka

4] (153 a1 35,22 35
st (825) B2 (16.56) L. :a3= 35,a4= 35(cn)

Prc. 7. Apyumposaiate nepexpbimotka ont. 4500 mpin ynaes e orv. 0,000 xonoes Nel4 ka karpysiy 0.7 o’
Hutkras apvatypa B1oTb OyKBeHHBIX 0ceil
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Apuarypa. ASS ok no Y cm2im) ;5d8 (163 (130 TpyIna apHHPOBHAR ;4 - MepekpHA
‘ o _ S0 S0(ME) A cHins20.2003
h Structure CAD® 113 Wiy s nia, Oborowa
i) PR 1 AE’UK:YBP?H ononsHas: AS00C
SHBR16) - IweCE (1959 APMAWPAEnEnSpeqHaH{Am
sioiere) s 121) 71417 35 2% 35
s (ird2) s 28 lr:43= 35,4 35(on)

Prc. 8. Apvnposaute mepexpaim Ha orw. 4500 mpm yxanesmn 5a onv. 0,000 konomes Nel4 va rerpyaey 0,71 1oy’
Hireias apvatypa B10b HQPOBBIX ocel,
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