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MICY. Kadpenpa >xene3o6eToHHbIX M KaMEHHbIX KOHCTpYKUMiA. Mpod. KabaHues O.B.

BBoaHasa yacTb.

Porib KOHCTpYKTOpa B COBPEMEHHOM NPOEKTUPOBAHUM
30aHNU N COOPYXKEHUMN.

-TpagnumoHHaa YHKLMSA KOHCTPYKTOpa — obecnevyeHume
NPOYHOCTUN N YCTOMYMBOCTU NPOEKTUPYEMbBIX OOBEKTOB.
CoBpeMeHHasa hyHKUNA KOHCTPYKTOpA:

— MOUCK HOBbIX HAaAEXHbIX peleHnn, obecnevunBaroLLnX HOBbIE
BO3MOXXHOCTWN apXUTEKTOpPA B CO34aHNN OOBHEKTOB;

- aKTUBHOE y4acTue B OPMUPOBAHUM KOHLIENUUM 1 obnunka
NpoeKTMpyeMoro obbekTa.

-CoBpeMEHHbIE
KOHCTPYKTOPBbI:
B. TpasyLu;

M. BanHwTENH;
H. Kanvenu;

H. docTep.



MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

1.1. KOHCTPYKTUBHbIE CUCTEMbl MHOTO3TaXHbIX U
BbICOTHbIX 340aHUMN.

CTeHoBble HecyLMe CUCTEMbI

— CUCTEMbI C NONepeYHbIMA U
NPOAONbHBIMU HECYLLINMMU
CTeHamu («kopobyatbie).

— CUCTEMBbI C nonepeyvyHbiMn
HeCyliMMn CtTeHaMu

— CNCTEMDbI C NpoaoJIbHbIMU
HeCyllMMn CtTeHaMu

1,2 — HapyXHble U BHYTPEHHWNE NOonepeYHble CTeHbI;

3,4 — HapYy>XHble N BHYTPEHHWE NPOAOSbHbIE CTEHbI;

5- y4acTku CTeH, npuMbIKatoLmne K CTeHaM nepneHamKynspHoro
HanpasneHus.



MICY. Kadpenpa >xene3o6eToHHbIX M KaMEHHbIX KOHCTpYKUMiA. Mpod. KabaHues O.B.

1.1. KOHCTPYKTUBHbIE CUCTEMbI MHOTO3TaXXHbIX U BbICOTHbIX 30aHUMN.

CTeHoBble HecyLmne cUcCTemMbl
— CMUCTEMbI C NONepeYHbIMU N NPOAOSIbHLIMU HECYLLIMMU
cTeHamMun («kopobuaTblie»).

foaYan 2

XapakTepHbIv nnax
TMUMOBOW CEKLIUW XXMUMOTo

AoMa C NonepeYHbIMU 1
NPOAONbHLIMU HECYLLMMMN
cTeHamu («kopobuyaTtas»
CTEHOBas Hecyllas
cuctema).

@ B ¥ W R & & E

PacueTHas mMoaernb nepekpbIT1s
TUMOBOIO dTa)ka M TUMOBOWN CEeKLUM
XXUMOTro AOMa C MonepeyHbIMU U
MPOAObHLIMU HECYLLIUMU CTEHAMM
(«kopobyaTasi» cTeHoBas HecyLlas 4
cuctema).



MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

1.1. KOHCTPYKTUBHbIE CUCTEMbI MHOTO3TaXXHbIX U BbICOTHbIX 30aHUN.

-PaMHbIe HecyLline CUCTEMbI

PaMHble CUCTEMbI C pasfnnyHbIM TUNOM COEOUHEHNSA Y3I0B
KOSTOHH U pureneu:

KecTkune y3rbl coeanHEHUA KOMOHH U purenewm;
LLlapHUpPHbLIE y35ibl NPUCOEANHEHUS pUrerien K KOSIOHHaMm;
«lonywapHUpHbIE» Y3Iibl NPUCOEANHEHUSA pUrenemn K
KONOHHaM:;

PaMHO-CBA3€EBbIE CUCTEMbI C PA3SINYHbIM TUMOM Y3S10B
COEOMHEHUNS KOMOH 1N purenem;

CBa3eBbl€ CUCTEMbI C Pa3fIMYHbIM TUMOM Y3510B COEAVNHEHUS
KOJITOH U puUrerneu;

-OCHOBHbIE TUNbl KOHCTPYKTUBHbLIX CACTEM MHOIO3TaXHbIX
MU BbICOTHbIX 31aHUN C HECYLUMMU KOHCTPYKLUUSMU U3
Xene3obeToHa.

PaMHO-CBSA3EBbIE CUCTEMbI — OCHOBHOW TUM KOHCTPYKTUBHbIX
CUCTEM.

PamMHO-CBA3€EBbIE CUCTEMbI C SPOM XXECTKOCTU — MacCOBbIN
TN KOHCTPYKTMBHbIX CUCTEM.

«KopobyaTtble» KOHCTPYKTUBHbIE cucTeMbl HEMaccoBbIv TMN
HeCyLLUNX KOHCTPYKLUMI (BENUKO 3HAYEHWE NokKasaTens
yOEenbHOro pacxoaa enesobeToHa Ha 1M? nnoLuaaun 3gaHus).
CUCTEMBI C XKECTKOW «KOpob4aTom» CXEeMOU HECYLLINX
KOHCTPYKLMN HUXXHUX SSPYCOB — NEPCNEKTUBHbIA TUM HECYLLNX
KOHCTPYKUMIM (NpU ManbIX yaernbHbIX NoKa3atenax pacxoaa
beToHa obecneymBaeT BbICOKYO XXECTKOCTb Hanbonee
OTBETCTBEHHOW YacCTu 30aHUSA).

HemaccoBble BUAbl KOHCTPYKTUBHbBIX CUCTEM:

CucTtembl ¢ «nogBeLLIEHHbIMNY 3TaXXaMWu;

CucTeMbl C «MOCTOBbBIMM» KOHCTPYKUMAMU (OpraHn3aumns
BOonbLIEnpPoneTHbIX NPOEMOB B 06beMe 34aHuS).



MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

1.1. KOHCTPYKTUBHbIE CUCTEMbI MHOTO3TaXXHbIX U BbICOTHbIX 30aHUMN.

OCHOBHbI€ TUMNbl KOHCTPYKTUBHbLIX CUCTEM MHOIO3TaXHbIX
M BbICOTHbIX 34aHNWN C HECYLUMMMN KOHCTPYKLUUAMU U3
Xene3obeToHa.

PamMHO-CBA3EBbIE CUCTEMbI — OCHOBHOW TUM KOHCTPYKTUBHbIX
cucTem

XapakTepHbIn
nnaH TUNOBOro
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MICY. Kadpenpa >xene3o6eToHHbIX M KaMEHHbIX KOHCTpYKUMiA. Mpod. KabaHues O.B.

1.1. KOHCTPYKTUBHbIE CUCTEMbI MHOTO3TaXXHbIX U BbICOTHbIX 30aHUMN.

OCHOBHbIE TUMNbl KOHCTPYKTUBHbIX CUCTEM MHOIO3TaXHbIX

M BbICOTHbIX 34aHUN C HECYLUMMU KOHCTPYKLUAMU U3

Xene3obeToHa.

PamHo-cBA3eBble CUCTEeMbl — OCHOBHOW TUM KOHCTPYKTUBHbIX
CUCTEM.
i
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MICY. Kadpenpa >xene3o6eToHHbIX M KaMEHHbIX KOHCTpYKUMiA. Mpod. KabaHues O.B.

1.1. KOHCTPYKTUBHbIE CUCTEMbI MHOTO3TaXXHbIX U BbICOTHbIX 30aHUMN.
OCHOBHbIE TUNbI KOHCTPVKTUBHbLIX CUCTEM MHOTIO3TaAXHbIX

~

N BbICOTHbLIX 34dHUUN C HECYLLUMMUN KOHCTPYKUUAMU U3

xene3obeToHa.

PamHo

OCHOBHOW TuN KOHCTPYKTUBHbIX

cBA3eBble CUCTEMbI —
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MICY. Kacbenpa *ene306eTOHHBIX 1 KaMEHHBIX KOHCTPYKLMiA. Mpod. KaGaHues O.B.
1.1. KOHCTPYKTUBHbIE CUCTEMbI MHOTO3TaXHbIX U BbICOTHbLIX 3AaHUWN.
OCHOBHbIE TUMNbl KOHCTPYKTUBHbLIX CACTEM MHOIO3TaXHbIX
M BbICOTHbIX 31aHUN C HECYLUMMU KOHCTPYKLMAMU U3

xene3obeToHa.
PamMHO-cBA3eBblie CUCTEMbI C AAPOM XXECTKOCTU — MAaCCOBbI

TUM KOHCTPYKTUBHbLIX CUCTEM.
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OCHOBHbI€ TUMNbl KOHCTPYKTUBHbLIX CUCTEM MHOIO3TaXHbIX

MICY. Kadpenpa >xene3o6eToHHbIX M KaMEHHbIX KOHCTpYKUMiA. Mpod. KabaHues O.B.

1.1. KOHCTPYKTUBHbIE CUCTEMbI MHOTO3TaXXHbIX U BbICOTHbIX 30aHUMN.

M BbICOTHbIX 34aHNN C HECYLUMMUN KOHCTPYKUUAMU U3

xene3obeToHa.

PamMHO-cBA3eBblie CUCTEMbI C AAPOM XXECTKOCTU — MAaCCOBbI

TUM KOHCTPYKTUBHbLIX CUCTEM.
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MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.
1.1. KOHCTPYKTUBHbLIE CUCTEMbI MHOIO3TaXHbIX U BbICOTHbLIX 34aHUN.

OCHOBHbI€ TUNbl KOHCTPYKTUBHbIX CACTEM MHOIO3TaXHbIX
M BbICOTHbIX 34aHUU C HECYLUMMU KOHCTPYKLUMAMU U3
XXenesobeToHa.

PamMHO-CBA3EBbIE CUCTEMbI C XXECTKOW «KOpOobYaTOM» CXEMOW
HECYLUMX KOHCTPYKLNIA HUXKHUX SSPYCOB — NEPCNEKTUBHbIN TUM
KOHCTPYKTUBHbIX CUCTEM.

PacueTHas mogenb 3gaHus
paMHO-CBS3€BOM
KOHCTPYKTUBHOWN CXEMbI C
XeCTKOM «kopobyaTony» cxemomu
HECYLLMX KOHCTPYKLMIA HMKHUX
SIPYCOB.

KopobuaTasa KOHCTpyKUuA
HMXXHUX APYCOB 30aHUSA




MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

1.1. KOHCTPYKTUBHbIE CUCTEMbI MHOTO3TaXXHbIX U BbICOTHbIX 30aHUMN.

OCHOBHbIE TUNbl KOHCTPYKTUBHbLIX CACTEM MHOIO3TaXHbIX
M BbICOTHbIX 34aHUN C HECYLLUMMU KOHCTPYKLUUAMU U3
XXene3obeToHa.

PaMHO-CBSA3EeBble CUCTEMbI C «NOABELUEHHbIMUY 3TaXKaMu —
HEeMacCOBbIA TUM KOHCTPYKTUBHBIX CUCTEM.
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MICY. Kadpenpa >xene3o6eToHHbIX M KaMEHHbIX KOHCTpYKUMiA. Mpod. KabaHues O.B.

1.1. KOHCTPYKTUBHbIE CUCTEMbI MHOTO3TaXXHbIX U BbICOTHbIX 30aHUMN.

OCHOBHbIE TUNbl KOHCTPYKTUBHbLIX CACTEM MHOIO3TaXHbIX
M BbICOTHbIX 34aHUN C HECYLLUMMU KOHCTPYKLUUAMU U3
XXene3obeToHa.

PaMHO-CBSA3€eBble CUCTEMbI C « MOCTOBLIMUY» KOHCTPYKUUAMU —
HEMAacCOBbIA TUM KOHCTPYKTUBHbBIX CUCTEM.

«MocToBas» KOHCTPYKUUA
NPoOEeKTUupyemoro 3gaHus
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MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

1.2. OCHOBHbIE TpeboBaHUA K HECYLUUM
KOHCTPYKLUMUAM MHOIO3TaXHbIX U BbICOTHbIX

30aHUMN.

O6Lwwune TpeboBaHNA K HECYLUMM KOHCTPYKUUAM:

- YpoBeHb OTBETCTBEHHOCTY;
- YpoBeHb OrHECTOUKOCTM;

| rpynna npegenbHbIX COCTOAHUM (MPOYHOCTL, YCTONYMBOCTD):
1.1. Hecywasi cnoCOBHOCTb KOHCTPYKLUWIN;

1.2. Hecyuwas cnocobHOCTb OCHOBaHUS;

1.3. YCTONYNBOCTb KOHCTPYKTUBHOW CUCTEMbI B LIESTOM;

1.4. «YCTONYMBOCTb» (COMPOTUBIIAEMOCTb) KOHCTPYKTUBHOW
CUCTEMBbI NPOrpeccupyroLLemMy obpyLLEHUIO;

1.5. Hecywasi cnoCOBHOCTb KOHCTPYKLUUIA NPU CENCMUYECKNX
BO30EUNCTBUSX;

1.6. Hecywast cnoCOOHOCTb KOHCTPYKUUIA NPU TEPMUYECKNX
(OorHeBbIX) BO3OEUCTBUSX;

|| rpynna npegenbHbIX COCTOAHUM (KCnyaTauMoOHHAA NPUrogHOCTb
- jechopmaurimm, TpeLimHoobpasoBaHue u T.n.):

2.1. Jedopmaumn otaernbHbIX KOHCTPYKTUBHbLIX 3JIEMEHTOB;

2.2. [lebopmManmmn KOHCTPYKTUBHON CUCTEMbI B LIESTIOM;

2.3. YCKOPEHUSA KOHCTPYKTUBHOW CUCTEMbI B LLENOM Mnpu
AVHaAMNYEeCKNX BO3OENCTBUAX (BETEP, TPAHCNOPT U T.M.);

2.4. letbopmavummn ocHoBaHuS.

1.3. OCHOBHbI€ HOPMaTUBHbLIE OOKYMEHTbI:

CHwuIM2.01.07-85* «Harpyaku n Bosgencteus» (+10 pasgen);

CHwlM 52-01-2003 «BbeToHHbIEe U ene300eToHHbIE KOHCTPYKUMN. OCHOBHbIE MOMOXEHUSAY;
CI 52-101-2003 «BbeToHHbIE U ene300eTOHHbIE KOHCTPYKUMN 6e3 NpeaBapuTenbHOro
HaTsHKeHUs apMaTtypbl»;

CI 52-103-2007 «XXene3ob6eTOHHbIE MOHOMUTHbBIE KOHCTPYKLMW 34aHUNY;

CI1 50-101-2004 «INpoeKkTupoBaHMe U YCTPOMUCTBO OCHOBAHUN U OYHOAMEHTOB 34aHUNA U
COOPY>XXEHUN»;

CI 50-102-2003 «IpoekTMpoBaHMe 1 YCTPOMUCTBO CBANHbIX (OYHOAMEHTOBY;

CTO 36554501-006-2006 «[MpaBuna no obecnevyeHnto OrHeCTOMKOCTU U OFTHECOXPAHHOCTU
Xene306eTOHHbIX KOHCTPYKLUNY.

CHul 1I-7-81* « CTpOMTENBCTBO B CEMCMMYECKNX parnioHax» 14




MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

2. OCOOEeHHOCTU MOHOJIUTHbIX Xene300eTOHHbIX
MHOTO3TaXHbIX U BbICOTHbIX 34aHUMN.

MoOHONUTHLIE Xene3006eTOHHbIe KOHCTPYKUUUN —
HOBaA TEXHOJIOINA NPOEeKTUpPpoOBaHUA.

COopHbIe Xefne306eTOHHbIe KOHCTPYKLIUK:

- BubnnoTteka 3apaHee pas3paboTaHHbIX (TUNOBLIX) KOHCTPYKTUBHbIX
9NIEMEHTOB;

npaBuna NPUMEHEHUs1, TUMOBbIE Y3Nbl N AeTanwu;

- MpoeKT — Habop MOHTAaXHbIX CXEM (KOFIOHHbIE, NepPeKkpbITUNA, Anadparmbl

KEeCTKOCTU U T.1.).
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Puc. 2.1. Bubnuoteka 3apaHee pa3paboTaHHbIX (TUNOBbLIX) KOHCTPYKTUBHbLIX 3NTIEMEHTOB;
npaswuna NpUMeHeHus, TUNOBbIE Y3Mbl U AeTanu.

s m , mm , um
1 : -
) -
[ O

Puc. 2.2. NpoekT — Habop MOHTaXHbIX CXEM N3 3apaHee
3anpoeKTUPOBAHHbIX 3NIEMEHTOB..



MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

2. OCOOEeHHOCTU MOHOJIUTHbIX Xene300eTOHHbIX
MHOTO3TaXHbIX U BbICOTHbIX 34aHUMN.

MoOHONUTHLIE Xene3006eTOHHbIe KOHCTPYKUUUN —
HOBaA TEXHOJIOINA NPOEeKTUpPpoOBaHUA.

MoOHONMUTHLIE XXene300eTOHHbIe KOHCTPYKLIUMU:

- NPOEKTUPOBAHNE Kaxaoro n3genus (nepekpbiTne, KONOHHA, CTEeHa U T.NM.)
3aHOBO 414 KaXX4oro NpoeKTUpPyeMOoro 3aaHus;

pa3paboTka y3noB CoeqMHEHUS NIEMEHTOB, AeTanen onga Kaxaoro
NPOEKTUPYEMOTO 30aHUS;

- pacyeT KaXaoro arieMeHTa KOHCTPYKLUMN U BCEN KOHCTPYKUUM 34aHUS B
Lenom (Kak YHUKasribHOro CoOopyXeHust) ¢ y4eToM Bcex ocobeHHOCTEN
COODVXXEHUA U BO3OENCTBUN HA HETO.
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Puc. 2.3. Onany0o4HbI nnaH BepTMKanbHbIX HECYLLUX KOHCTPYKLMIA 3TaXa MOHOSTUTHOTO
Kene3ob6eTOHHOro Xunoro goma.
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Puc. 2.4. YepTex MOHONMUTHOIA 16
»Kene3o0eTOHHOM KOMOHHbI.



MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

2. OCOOEeHHOCTU MOHOJIUTHbIX Xene300eTOHHbIX
MHOTO3TaXHbIX U BbICOTHbIX 34aHUMN.

MoHONUTHbLIE
Xene3obeToHHbIe

COOpHbIe Xene300eTOHHbIe
KOHCTPYKLUMUU:

- BanoyHble CXeMbl NEPEKPLITS KOHCTPYKUNWA-

C YaCTUYHO Pa3pesHbIMY - MOHOTOMpOneTHbIe

MHOrOMNpPONeTHbIMK Gankamu (HepaspesHble) Cxembl
nepeKpbITUL;

LLAPHNPHO ONepTbIMU
(pa3pesHbIMK) NEPEKPLITUSAMU;
N3BECTHbIE («KIaccuyeckmey)
GanoyHble cxembl

HeperynapHbIu
(«apXUTEKTYpPHbIN) Lwar
BEpPTUKamNbHbIX HECYLLNX

pacnpeneneHns Harpysok u KOHCTPYKLUNWN;

HanpsPKEHWI B ariemMeHTax - HETpMBMalnbHOE

KOHCTPYKLUWN, pacnpeneneHne Harpysok v
HaMpPs>XXeHNN.

CoBpeMeHHble TpeboBaHUA K NJITAHUPOBOYHbLIM PeLUEeHUSAM:
- pa3meLLeHne aBTOCTOSHOK (3 aBToMecTa — min 8,4 m);
-cBOOOAHbLIE MNAHMUPOBKM XUNbSA U COLKKYNLTObITA (MOMELLEHNS
6e3 onpeaeneHHoro TEXHONOrM4Yeckoro HasHa4YeHus);
-«4YNCTbIE» NepekpbiTUA 6e3 BbICTYNaLWMNX KOHCTPYKTUBHbIX

9NNeMeHTOB.
COopHble Xene3obeToHHbIE KOHCTPYKLINK: MoHONUTHbIE Xene3obeToHHbIe
- TUNOBbIE NPONEThI AN HArpPy30K XUNbA U KOHCTPYKLINWN:
coukynetobiTa 6,0 M (6onbLwne nponeTbl — - MHOrOBapUaHTHOCTb KOHCTPYKTUBHOIO
KOHCTPYKLWN C NpeaBapuUTeSibHbIM peleHns, orpaHn4yeHns —
HanpsXeHneM apmaTtypbl); 9KOHOMMYECKMe rnokasartenu (B
- «3axaTble» TUMOBbLIMU KOHCTPYKLMSMN OCHOBHOM);
06bEMHO-NMMAHNPOBOYHbLIE PELLEHUS; -HeperynsapHble Wwarn HecyLmx
- 9NeMEHTbl HECYLLMX KOHCTPYKLNIA KOHCTPYKLNNA;
(pvrenun, kanutenun), BoicTynatowme 3a - BespurenbHble KapKachl C
NSIOCKOCTb NEPEKPbLITUA. ©eckannTenbHbIM CTbIKOM KOMNMOHHbI U

nepeKkpbITUsSI.
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MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

2. OCOOEeHHOCTU MOHOJIUTHbIX Xene300eTOHHbIX
MHOTO3TaXHbIX U BbICOTHbIX 34aHUMN.

MoHONUTHLIE Xene3obeToHHble Be3purenbHble KapKachl C
beckanuTenbHbIM CTLIKOM KOJTOHHbI 1 NEPEKPLITUS.
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MICY. Kadpenpa >xene3o6eToHHbIX M KaMEHHbIX KOHCTpYKUMiA. Mpod. KabaHues O.B.

2. OcCOOEHHOCTU MOHOJIUTHbLIX Xene3o0eTOHHbIX

o

MHOIo3TadXHbiX U BbICOTHbLIX 30dHUU

n.

bonbwne npoJsieTbl HECYLNX KOHCTPYKLUN
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MICY. Kadpenpa >xene3o6eToHHbIX M KaMEHHbIX KOHCTpYKUMiA. Mpod. KabaHues O.B.

2. OcCOOEHHOCTU MOHOJIUTHbLIX Xene3o0eTOHHbIX
MHOr0o3TaXHbIX U BbICOTHbIX 30aHUN.

BonbLlune BbICOTbI 34aHUN.

[MpUymnHbI:

- BbICOKas CTOMMOCTb 3eMJIM — NoBbILWeHne 3P (EKTUBHOCTU UCNOSTb30BaHUSA
y4acTKa;

- 9(p(peKTHbIE apXUTEKTYPHbIE pPEeLLEHUS.

NocnepcTBusA NOBbLILLEHHON 3TAXXHOCTU 34aHUMN.
-CyLecTBeHHOE yBenMyeHne Harpy3ok Ha OCHOBaHue;

- YBenuyeHmne HanpsikeHun B HECYLLMX KOHCTPYKLUMNAX HUXKHNX ApYyCOB
30aHuS;

- BnuaHne gecopmunpyemoro oCHoBaHUA Ha Hanps»XXeHHOo-
AedopMMPOBAHHOE COCTOSIHME HECYLLMX KOHCTPYKLUMIN HUXXHUX SIPYCOB;
-HoBble UMbl hbyHOAAMEHTOB C BbICOKOM HecyLen CnoCOBHOCThIO;
-bonblve ob6bembl 3arnybneHHbIX YacTen 3gaHni.

- 3awmTa oT rpyHTOBbLIX BOA.

oy Paspes MHOro3Ta>Horo

e TN S MOHOJMTHOrO XXere300eTOHHOro
B _T{ﬂ S oS T 3AaHus.
— > .
s — H| Sl —
i = b s =
Al - n _<_ o -
o, —1 < .
i = | N -
. — o '( - — -
b — =1 -
put = < 1 -
o r—y N B -
i | =
i = < =
1 = > 2 3 =
e ﬂ — _{ - -~
1= N N LT
= = FEAFT M I s
- - - """_;I"' MESErT)
:__..[v. u —
BbiCOTHbIE
MOHOMUTHbIE
Xene3obeToHHbIe
XuUnble 3aaHus.
O6wun Bua,
MUKpOpanoHa.

PacuyeTHas mogensb
BbICOTHOIO 30aHuA.



MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

2. OCOOEeHHOCTU MOHOJIUTHbIX Xene300eTOHHbIX

MHOro3TaXHbIX U BbICOTHbIX 3aHUMN.

Bonblwue BbICOTLI 34aHUN.

NMocneacTBusA NOBbLILLEHHON 3TAXXHOCTU 34aHUMN.
-HoBble TUMbl hyHAAMEHTOB C BbICOKOM HECyLLEN CMNOCOBHOCTLIO;

- KoMBrnHMpoBaHHbIE€ NIINTHO-CBaNHbIE

doyHOAMEHTbI;

- bypoBble cBanHble (pyHOAMEHTbI ¢ 6ONbLUMM

AnamMmeTpom cBau;

TEXHHYECKHE PEKOMEHAAIIHH
ANHEIX

TP 50-180-06

—

- ByponHbeKUNOHHbIE
cBauvHble PyHOAMEHTbI,
BbIMOSTHAEMbIE MO
paspsagHO-UMMNYJSIbCHOW
TEXHOMOIrnN.
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MICY. Kadpenpa >xene3o6eToHHbIX M KaMEHHbIX KOHCTpYKUMiA. Mpod. KabaHues O.B.

2. OcCOOEHHOCTU MOHOJIUTHbLIX Xene3o0eTOHHbIX
MHOr0o3TaXHbIX U BbICOTHbIX 30aHUN.

Bonblive BbICOThLI 30aHUMN.

NocnepcTBUA NOBbLILLEHHON 3TAXXHOCTU 34aHUMN.
-bonblmre ob6bembl 3arnybneHHbIX YacTen 3gaHui;
- 3awmTa ot FPYHTOBbIX BOA.

KotnoBaH
MHOTO3TaXXHOTO
3aaHus,
BbINOMHEHHbIV Nof,
3alLUTON «CTEHbI B
rPYHTE» C aHKepamu
N pacrnopkamu.

-1, 250
L

w40 no

[ianz
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3 sapezy
Esrazmuzunh mep.
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Paspes xunoro 3gaHuns, BCTPOEHHbIN B
reonorM4eckyto Cxemy rpyHToBOro
OCHOBaHUS C yKa3aHMeM YpOBHS

FPYHTOBbIX BOA M KOHCTPYKLNIA -
KpenneHus KoTrioBaHa, BbIMOMHALLMX o
posib NPOTUBOMUIIbTPALMOHHON e 104 axr. 30
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MICY. Kadpenpa >xene3o6eToHHbIX M KaMEHHbIX KOHCTpYKUMiA. Mpod. KabaHues O.B.

2. OcCOOEHHOCTU MOHOJIUTHbLIX Xene3o0eTOHHbIX

MHOro3TaXHbIX U BbICOTHbIX 3aHUMN.

3awuTa 34aHun oT nNporpeccupyrowero oopyLieHus.
HOpMaTMBHbIe AOKYMEHTbI.

200*

MPABWTENLCTBO MOCKBbI
MOCKOMAPXWHTEKTYPA
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[ANVACAM
pxure
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KENE3OBEETOHHLIE MOHOJIUTHbLIE
KOHCTPYKUWW 30AHUA
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MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

2. OCOOEeHHOCTU MOHOJIUTHbIX Xene300eTOHHbIX
MHOTO3TaXHbIX U BbICOTHbIX 34aHUMN.

OcoOble TpeboBaHusA K
'~ pacyeTHbIM NpoBepKam
BbICOTHbIX 3aHUMN.

Cm, 032007 -MpeaenbHO AONYCTUMBbIE YCKOPEHUS
npu BETPOBbIX BO3AENCTBUSAX.

- PacueT KpensneHnn HapyXHbIX
orpaxaarLmx KOHCTPYKUUN.

- OrpaHM4yeHuns B3aMMHOIro cMeLleHus
AAPYCOB HECYLUX KOHCTPYKLUN, KpeHa
N OTHOCUTeSbHbIX Aecdopmaummn
HeCyLNX KOHCTPYKLUMNN.

- MMHUManbLHO AONYCTUMBbIN YPOBEHbL
KoacpcpmumeHTa obLen yCTonunBOCTH

KOHCTpYKTMBHOﬁ CUCTEeMbl.

OOwure NPUHUUNBbI TEXHONMOIMN NPOEKTUPOBAHUSA:

OCKN3HbIN NPOEKT:

onpegeneHne KOMNOHOBKN HECYLLIMX KOHCTPYKLMIA 34aHNS;
Ha3Ha4YeHMe OCHOBHbIX HECYLLNX KOHCTPYKLUMIA (KOMOHHbI, CTEHBbI,
nepekpbITUA, NPONEThI, Nnepenaabl BbICOT U NPOoM.);

MpoekT:

aetanuaaums obLen KOMMNOHOBKN HECYLLIMX KOHCTPYKLNIA;
HasHaveHue BennymH Harpysok 1 BO34eNCTBUN;

OCHOBHbI€ pacyeTHble NPOBEPKN,

Ha3Ha4YeHMe CeYEeHMM HECYLLUMX KOHCTPYKLMUIA U OCHOBHBIX Y3510B;
pacyeT OCHOBaHUM 1 BbIOOP TNa (pyHOAMEHTOB;

Pabovyasi BOKyMeHTauus:

Ha3Ha4YyeHne BCEX KOHCTPYKTUBHbIX ANIEMEHTOB 34aHUS;
AeTanbHble pacyeThl;

paboune yepTexu.
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MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

O6LwWwme NpnHUMNDbI pa3paboTKN NPOEKTa HecyLwmux
KOHCTPYKLUUN 3O0aHUN.

UcxoaHble maTepuanbl — 3CKU3HbIA NMPOEKT.

Cragua «llpoeKkTHas AOKYMEeHTaLusa».

1 aTan:

Ha 6a3e 06beMHO-NNaHNPOBOYHbIX peweHun (pasgen AP)
chopmupyeTcsa ucxogHas cxemMa HeCyLLUMX KOHCTPYKLUNA 3aaHUA.
2 3Tan:

PacuyeTHble NPOBEepPKU UCXOAHbIX KOHCTPYKTUBHbIX peLleHUMN.
3 aTan:

KoppeKkTupoBKa UCXOAHbIX KOHCTPYKTUBHbIX PEeLUeHUHN,
cornacoBaHue ¢ AP 1 MHXeHepHbIMU pa3aenamMu NpoekKTa.

4 sTan:

PacuyeTHble NPOBEePKU NPUHATbLIX KOHCTPYKTUBHbIX PeLUeHUHN.

¢OpMVIpOBaHVIe CXeMbl HeCcyliunx KOHCprKLIMVI 3A0aHuA.

«[MpocTble» KOHCTPYKTUBHbIE CXEMbI — HECYLLIME KOHCTPYKLNN COOCHBbI
Mo BbICOTE M 0OXOOAT A0 DYHAAMEHTHbIX KOHCTPYKLIMIA.

lMnaH ataxa AP (MCXOaHbIN) lMnaH ataxa KP cTteHoBasa cxema)

OcoBeHHOCTN KOHCTPYKTUBHOIO peLUEHUS:

-)KecTkas nnaHMpoBoYHasa cxeMa (HEBO3MOXHOCTb NepeniaHNpOBOK).
-bonblmne obbembl xenes3obeToHa B cTeHax (Hambonee goporocrosiyme
KOHCTPYKTUBHbIE 3NIEMEHTbI).

-)Kene3o6eToHHbIE CTEHbLI NOABAaria He NO3BOMNSKT Pa3MeCTUTb aBTOMNAPKOBKY.
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MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

O6LwWwme NpnHUMNDbI pa3paboTKN NPOEKTa HecyLwmux
KOHCTPYKLUUN 3O0aHUN.

q)OpMVIpOBaHVIe CXeMbl HeCcyLiux KOHCTpYKLIVIﬁ 3AaHuA.

«[pocCTble» KOHCTPYKTUBHbIE CXEMbI — HECYLLIE KOHCTPYKLUN COOCHbI
Mo BbICOTE U AOXOAAT A0 PYHAAMEHTHbIX KOHCTPYKLWIA.

AHanu3 KOHCTPYKTUBHOIO peLUeHUs.

MnaH TMnoBoro ataxa KP (cTeHoBasi cxema)

naH nog3emHomn aBTOMNAPKOBKU + HECYLLNE KOHCTPYKLNN
AR

15/
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b
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KOHCTPYKTUBHOIO
peLlueHns:
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MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

O6LwWwme NpnHUMNDbI pa3paboTKN NPOEKTa HecyLwmux
KOHCTPYKLUUN 3O0aHUN.
qJOpMVIpOBaHMe CXeMbl HeCcyLiux KOHCprKLI,VIi;I 3AaHus.

«[pocCTble» KOHCTPYKTUBHbIE CXEMbI — HECYLLIE KOHCTPYKLUN COOCHbI
Mo BbICOTE U AOXOAAT A0 PYHAAMEHTHbIX KOHCTPYKLWIA.

AHanu3 KOHCTPYKTUBHOIO peLUeHUs.

MnaH Tunosoro ataxa KP - 6e3purensHblii kapkac + cTeHbl (BapuaHT 1)

(T (T (T (T Y (T
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-
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Heyaa4yHoe nonoxeHue KOMOHH
— TpyAHOCTM B hOpMUPOBaHUMU
MHTepbepa.

Bonblon 06beM HecyLwmx
OETOHHbIX CTEeH.

Bonbluas TonwuHa
nepeKkpbITUS.
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NoasemHasn aBTOCTOSAIHKA
«3abnokupoBaHa» LleHTpanbHOMN
NPOJOSIbHOMN CTEHOMN.
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MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

O6LwWwme NpnHUMNDbI pa3paboTKN NPOEKTa HecyLwmux
KOHCTPYKLUUN 3O0aHUN.

q)OpMVIpOBaHVIe CXeMbl HeCcyLiux KOHCTpYKLIVIﬁ 3AaHuA.

«[pocCTble» KOHCTPYKTUBHbIE CXEMbI — HECYLLIE KOHCTPYKLUN COOCHbI
Mo BbICOTE U AOXOAAT A0 PYHAAMEHTHbIX KOHCTPYKLWIA.

AHanu3 KOHCTPYKTUBHOIO peLUeHUs.

MnaH Tunosoro ataxa KP - 6e3purensHblii kKapkac + CTeHbl (BapuaHT 2)

Mpuemnemoe nonoxexHne o @&
KOJIOHH — «OObIYHbIN» (\Tu._k%)l—_t—_
MHTepbep. o~ o d
MuHUManbLHbLIN 06bLeM Slsj ‘T{:}L")%F_F
HecyLMX BETOHHLIX CTEH. el 7
Bonblwasn TonwmHa 36 E
nepeKkpbITUA. _=

MopseMHble 3Taxu
«CBOOGOAHLI» B LLeHTpanbHOMN
YacTu — aBTONapKoBKa
BO3MOXHa.
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MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

O6LwWwme NpnHUMNDbI pa3paboTKN NPOEKTa HecyLwmux

KOHCTPYKLUUN 3O0aHUN.

q)OpMVIpOBaHVIe CXeMbl HeCcyLiux KOHCTpYKLIVIﬁ 3AaHuA.

«[pocCTble» KOHCTPYKTUBHbIE CXEMbI — HECYLLIE KOHCTPYKLUN COOCHbI
MO BbICOTE M AOXOAAT A0 DYHAAMEHTHBIX KOHCTPYKLIMIA.

AHanu3 KOHCTPYKTUBHOIO peLUeHUs.

KOHCTPYKLMMK (BapmaHT 2)

MnaH aBTONAPKOBKM + HECyLLme

MnaH 1-ro ataxa KP - 6e3purenbHbii
Kapkac + cTeHbl (BapmaHT 2)

MoaseMHble aTaxu
«CBOOGOAHLI» B LLEHTparibHOMN
YacTu — aBTONapKoBKa
BO3MOXHa.

[

e

sy

i

OnupaHue KONOHH BHeLWHeNn
CTeHbl Ha MPOMEXYTO4HbIN
HeCYLLUN 3NEeMeHT — 6anky B
YPOBHE MOKpPbITUSA
aBTOMapKOBKU.
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MICY. Kadpenpa >xene3o6eToHHbIX M KaMEHHbIX KOHCTpYKUMiA. Mpod. KabaHues O.B.

O6LwWwme NpnHUMNDbI pa3paboTKN NPOEKTa HecyLwmux

KOHCTPYKLUUN 3O0aHUN.

dopmupoBaHUe cxeMbl HEeCYLLUMX KOHCTPYKLIMA 30aHUS.

CnoxHble KOHCTPYKTUBHbIE CXEMbIl — HECYLLNE KOHCTPYKUMNN COOCHbI MO

BbICOTE, HO (YaCTMYHO) He AOXOAAT A0 PYHAAMEHTHbIX KOHCTPYKLWNA.
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Paspes.
TexHn4yecknn aTax — 3oHa

pasmeLLeHnst 4ONONHUTENbHbIX
(«nepexogHbIX») KOHCTPYKLNIA,
obecneymBaroLLMX onnupaHue
KOHCTPYKLUUW TUNOBbLIX 3TaXeWn.
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MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

O6LwWwme NpnHUMNDbI pa3paboTKN NPOEKTa HecyLwmux
KOHCTPYKLUUN 3O0aHUN.

q)OpMVIpOBaHVIe CXeMbl HeCcyLiux KOHCTpYKLIVIﬁ 3AaHuA.

CNOXHble KOHCTPYKTUBHBIE CXEMbI — HECYLLIME KOHCTPYKLIMM COOCHbI MO
BbICOTE, HO (YaCTUYHO) He A0X0AAT A0 PYHAAMEHTHBIX KOHCTPYKLIMNA.
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e

Hecyuine KOHCTpyKummn
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npoesa aBToMobunen.
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MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

O6LwWwme NpnHUMNDbI pa3paboTKN NPOEKTa HecyLwmux
KOHCTPYKLUUN 3O0aHUN.
qJOpMVIpOBaHMe CXeMbl HeCcyLiux KOHCprKLI,VIi;I 3AaHus.

CNOXHble KOHCTPYKTUBHBIE CXEMbI — HECYLLIME KOHCTPYKLIMM COOCHbI MO
BbICOTE, HO (YaCTUYHO) He A0X0AAT A0 PYHAAMEHTHBIX KOHCTPYKLIMNA.
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MICY. Kadpenpa >xene3o6eToHHbIX M KaMEHHbIX KOHCTpYKUMiA. Mpod. KabaHues O.B.

O6LwWwme NpnHUMNDbI pa3paboTKN NPOEKTa HecyLwmux
KOHCTPYKLUUN 3O0aHUN.
PopmMupoBaHMe CXeMbl HECYLUNX KOHCTPYKLUU 3a0aHUS.

CnOXHble KOHCTPYKTUBHbIE CXEMbI — HECYLLIME KOHCTPYKLIMM COOCHbI MO
BbICOTE, HO (YaCTUYHO) He A0X0AAT A0 PYHOAAMEHTHbBIX KOHCTPYKLMNA.

dparmeHT pacyeTHOM Moaenu
(BU3yanunsaumsa nepexkpbiTun
OTKItoYeHa)

Cxema HECYLUMK KOHCTPYKUMA no ock "T05", “710"

Cxema HeCYWMX KOHCTRYKUMI no ock “T06",
| |1 |

}

Cxema HECYWNX KOHCTRYKUMA no ook “T157

Pa3BepTkn HecyLmx
KOHCTPYKLUIA MO OCHOBHbIM
0CAM 37aHusA

((npOMe)KyTO‘-IHbIe» HecyLline KOHCTPYKUUNN TEXHNYECKOTO ITaXa
obecneumBaloT onnpaHne Hecywnx KOHCprKLI,Mﬁ 1-ro n TMNOBbLIX 3TaXeMn




MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

O6LwWwme NpnHUMNDbI pa3paboTKN NPOEKTa HecyLwmux
KOHCTPYKLUUN 3O0aHUN.

(DOpMVIpOBaHVIe CXeMbl HeCcyLiux KOHCTpYKLIVIﬁ 3AaHuA.

30aHna ¢ HeTpmBMaNbHbIMU KOHCTPYKTUBHBIMU CXEMaMU — OCHOBHbIE
HecyLwme KOHCTPYKLUMN (CTEHbI NMATOBLIX LWAXT) HE AOXOAAT 4O
dyHOAMEHTHbIX KOHCTPYKLUUI

NnaH nog3emHom
aBTOMApPKOBKM

MNnaH 1-ro saTaxa

30Ha noasemHon
aBTOMAPKOBKM,
cBoboaHas ot 7 E
HecyLmnx
KOHCTPYKLNI
Pa3pes 1-1
30Ha pa3melieHns
OCHOBHbIX HECYLLINX
KOHCTPYKLUNN — CTEH
nudToBoro Broka
TexHUYECKUI 3Tax 34aHUA — 30Ha il == ===

pasmMeLLeHnst AONONHUTENbHbIX
(«nepexogHbIX») HECYLLMX KOHCTPYKLNNA,
obecneymBatroLmMx onupaHue
KOHCTPYKLMIN TUNOBBLIX 3TaXEN. 34




MICY. Kadpenpa >xene3o6eToHHbIX M KaMEHHbIX KOHCTpYKUMiA. Mpod. KabaHues O.B.

O6LwWwme NpnHUMNDbI pa3paboTKN NPOEKTa HecyLwmux
KOHCTPYKLUUN 3O0aHUN.

dopmupoBaHUe cxeMbl HEeCYLLUMX KOHCTPYKLIMA 30aHUS.

30aHus ¢ HETpMBUANbHBIMU KOHCTPYKTUBHLIMW CXEMaMWN — OCHOBHbIE
HecyLne KOHCTPYKUUKM (CTEHbl NMMMTOBLIX LWAXT) HE JOXOAAT A0
dyHOAMEHTHBIX KOHCTPYKLNK

dparmMeHT pacyeTHOM Moaenu
30aHuUA (NepekpbiTys

OTKMOYEHbI) 1

PparmeHT
pacyeTHOM mopenu
3aaHuA (00N Bidé

—>

CTeHbl NMATOBbIX LLAXT ONMpatoTcs Ha
nepexoaHble KOHCTPYKLUMN TEXHUYECKOTO
aTaXka Yepes MacCUBHbIV y4acTOK MAUTI
nepekpbITUS

YBenuyeHHas TonwmnHa
NepeKkpbITUS 30HbI
OnupaHns CTeH
NUATOBbIX LWaxXT

35

dparMeHT pac4yeTHON Mogenu 3aaHus
(onopHas 30Ha NMATOBbIX LLAXT)



MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTtHble mogen MOHOMUTHbLIX
Xene300eTOHHbLIX MHOMo3TaXHbIX U BbICOTHbIX

30aHUMN.

MeToabl pacyeTa HeCyLIMX KOHCTPYKUUN
MHOIO3TaXXHbIX U BbICOTHbIX Xefe300eTOHHbIX

30aHUN

Llenu pacyeTa MHOroaTaXHbIX U BbICOTHbIX
XXene3o0eTOHHbIX 34aHUN

* OnpegeneHue yCUIUM B arieMeHTax KOHCTPYKTUBHOM
CUCTEMBI (KOSTOHHbI, MIINTbI NEPEKPbITUN, MOKPLITUN,
doyHOAMEHTHbIX KOHCTPYKLUMSAX, CTEHAX, 94pax XKeCTKOCTH, a
TakkKe yCuUnmn (HanpsbkeHni) 4eNCTBYIOWLNX HA OCHOBAHUA
doyHOAMEHTOB;

* OnpegeneHne nepemMeLeHUN KOHCTPYKTUBHOW CUCTEMbI B
LLleSTOM N OTAENbHbIX €€ 9NeMEHTOB, a TakKe YCKOPEHU npu
KonebaHnAX B YPOBHE NEPEKPLITUN;

* PacyeT yCcTOM4YMBOCTU KOHCTPYKTUBHOMN CUCTEMbI
(YCTONYMBOCTb (POPMbI U NOSTOXKEHUSA);

* OueHKa conpoTUBAEMOCTN KOHCTPYKTUBHOMN CUCTEMbI
nporpeccupyroLemMy oopyLleHunIo;

» OueHkKa HecyLwen cnocobHocTu n aecdopmayum
OCHOBaHMUA.

Pacuyer :
Mopaenb Bo3gencTBus.
*PacuyeTHasa texHonorua (PacyeTHbin meTos).
*Mopgenb HeCyLnX KOHCTPYKLNA.
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MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble mogenv MOHONMUTHbLIX

XKeJyie300eTOHHbIX MHOIro3TaXHbIX U BbICOTHbIX

30aHUMN.

MeToabl pacyeTa HeCyLMX KOHCTPYKUUN

MHOIO3TaXXHbIX U BbICOTHbIX XXeJ1e300€eTOHHbIX

30aHUN

Mopoenb Bo3gencTBUA.

Harpy3o4Hbiu hakTop:

CyuwecTBeHHas
naeanusauus
(abcTpakumus)

\

TpaaAnLUNOHHbLIE MoAenun
Harpy3oK:

-PaBHOMepHO pacnpegeneHHas
Harpyska;

-CocpenoTtoyeHHas cmna;

- Cencmmnyeckoe Bo3gencTeme
(cnekTpanbHbIn MeTOA);

- BeTpoBble Bo3gencTaus (B TOM
Yyucne ¢ y4eToMm nysribcalMoHHOMN
COCTaBNSAOLWEN);

-UmnynbcHOe Bo3gencTeune;
-TemnepartypHoe Bo3gencrTene
(HanpaeneHue ?; o6bLeMHOE...);
-CMelleHne anemMeHTa HecyLlen
KOHCTPYKLMUU;

-CmMmelleHmne onopHoOmM TOHKK
HecCyLLen KOHCTPYKUNU;

-'apmMmoHnyeckas ocunnaums ...

37



MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacuyeTHble Moaenu MOHOJIUTHbIX
Xene300eTOHHbLIX MHOMo3TaXHbIX U BbICOTHbIX

30aHUN.

MeToabl pacyeTa HECYLIUX KOHCTPYKLUUWA
MHOIO3TaXXHbIX U BbICOTHbIX XXeJ1e300eTOHHbIX

30aHUN

Mopaenb BO3aeNCTBUS.

3arpyxeHue: - COBOKYNHOCTb
oAHOPOAHLIX (MO reHe3ncy) Harpy3ok

J

3arpyxeHue 1: 3arpyxeHue 2: 3arpyxeHue 3:
P11 P21+P22 P31+P32+P33

OcHoOBHble BUAbI 3arpy>XeHun:

-MocTosiHHbIE: COBCTBEHHbIN BEC KOHCTPYKLMI; NOCTOAHHLIE
aeopmaummn m T.0.

-BpeMeHHble AnuTenbLHO AeUCcTByoLWMe: BEC O60py,EI,OBaHI/IFI; BeC
NnoJioB; BeC neperopoaok; sBec nogLLUnBHbIX NMOTOJIKOB U T.M1.

-BpemMeHHbIe KpaTKOBPEMEHHbIE: Harpy3kun Ha nepekpbiTna B
XUnNbIX N 06LWECTBEHHbIX 30aHUSX; BETPOBbIE HAlrpy3kKn, CHeroeble
Harpy3ku, rofionegHbie Harpy3km un T.1.

-OcoOble Harpys3ku: cercMmnyeckme Bo3aencTBus; aBapVIIZHbIe
BO30ENCTBUS; Harpy3kum OT NnoXxXapHoro u crnacaTtesribHoro
O60pyﬂ,OBaHI/IFI n T.M.

-KpaHoBbI€ Harpy3Ku: Harpy3kun oT CcoOCTBEHHOrO BECa KpaHa,
Harpy3km ot noaHNMMaemMoro rpysa,; Harpy3km oT TOpMOXXeHUA 38
pr3OBOI;1 TENEeXKn n T.1.




MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacuyeTHble Moaenu MOHOJIUTHbIX
Xene300eTOHHbLIX MHOMo3TaXHbIX U BbICOTHbIX

30aHUMN.

MeToabl pacyeTa HECYLIUX KOHCTPYKLUNWA
MHOIO3TaXXHbIX U BbICOTHbIX XXeJ1e300eTOHHbIX

30aHUN
Mopaenb BO3aenNCTBUA.

FeHeTUYeckn ogHopoAHOe BO3AeNCTBUE MOXET
COCTOSITb U3 HECKONbKNX OTAENbHbIX 3arpy>XeHUMn.

Y Y

Wy
Wx

BetpoBoe
BO3AencTBue

1. Wx (+) } =
1. Wx (x
:2_3' wx() (%) B3aumouckntovarome
- y(+ 3arpyxeHus
LW = W
\LJ/J/\L\L\L\L\L ; 8:2;; BsavMoucknoyatoLme

3alrpyxeHus
Bapwant Ne2 3 CHer 3

AR RIRAAS o

T///\\T AR
CHeroBas
Harpys3ka m\




MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble mogenv MOHONMUTHbLIX
Xene300eTOHHbLIX MHOMO3TaXHbIX U BbICOTHbIX

30aHUMN.

MeToabl pacyeTa HeCyLMX KOHCTPYKUUN
MHOIO3TaXXHbIX U BbICOTHbIX Xefe300eTOHHbIX

30aHUN

Mopoenb Bo3gencTBUA.

Mpumep HaGopa 3arpy>keHUn AN MHOro3TaXXHOro 34aHuA:

CocTBEHHbI BEC KOHCTPYKUMIA. ([OCTOSIHHBIE HArpy3Ku).

2. Harpy3ku oT NonoB 1 Neperopofok B Xunbix noMelleHusx. (BpemeHHbie
ONUTENbHO AENCTBYIOLNE Harpy3Kkm)
3. Harpy3sku oT nonos B dovie, kopuagopax 1 xonnax (BpemeHHble anutens
OEVCTBYIOLLNE HArpy3ku).
4, lMoneaHble Harpy3kn Ha NEPEKPbITUS B XKUITbIX U OOLLECTBEHHbIX
nomeLleHnax (BpemeHHble KpaTKOBPEMEHHbBIE HArpy3ku).
Baaumo- 5. BeTep X (z - 3HakonepemMeHHbIn) (BpemMeHHble KpaTKOBPEMEHHbIE
VCKMNovatoLme Harpyskm).
sarpyxeHuns 6. BeTep Y(z - 3HakonepemeHHbin) (BpeMeHHble KpaTKOBPEMEHHbIE
Harpyskun).
Bsaumo- 7. CHeroBble Harpy3sku paBHOMepHble (BpemeHHble KpaTKOBPEMEHHbIE
NCKIYvarwwne Harpy3KM)
3arpyxeHus
8. CHeroBble Harpy3ku co «CHEroBbIM MELLKOM» (BpemeHHble
KpaTKOBPEMEHHbIE Harpys3ku.
a
B3anmo- 9. BeTtep X nynbcaunoHHasi coctaenstoLLas (BpemeHHble KpaTKOBPEMEHHbIE
ucknyaroLme Harpyskm).
3arpy>xeHus
10. BeTep Y nynbcaunoHHasi coctaenstoLas (BpemeHHble KpaTKOBPEMEHHbIE
Harpyskm).
r
B 11. Harpy3sku oT noxapHbix MawmH (Tun1) (Ocobble Harpyskn).
3anmo-
VCKMNoYatoLme 12. Harpy3aku oT noxapHbix MawmH (Tun2) (Ocobble Harpyskn).
3arpyxeHns 13 Harpysku oT noxapHbix MaLmH (TunN) (Ocobble Harpyaku).
B3aumo- 14. Celicmnyeckme Bo3gencTems X (+ - 3HakonepemeHHsbiin) (Ocobble
UCKnoyaroLme Harpysku).
3arpyxeHus . . .
Py L 15. Celicmnyeckme Bo3gencTems Y (+ - 3HakonepemeHHsbiin) (Ocobble

Harpysku).
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MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacuyeTHble Moaenu MOHOJIUTHbIX
Xene300eTOHHbLIX MHOMo3TaXHbIX U BbICOTHbIX

30aHUN.

MeToabl pacyeTa HECYLIUX KOHCTPYKLUUWA
MHOIO3TaXXHbIX U BbICOTHbIX XXeJ1e300eTOHHbIX

30aHUN
Mopoenb Bo3gencTBUA.

3arpyxeHusi MoryT 6bl'lll::

3HakKkonepeMeHHbIMMU. HQOGXOAMM MeXaHU3M

B3aumoucknrovyarowmmn.
Bsamocmsa”“mﬁ >- | HAa3HAYEeHMUS NTOrMYeCcKuX

ConyTcTBYIOWNMHY 1 T.N. CBSI3eU MeXAay 3arpyxeHusimu.

hoObN-=

-

Hopmbi: CHul 2.01.07-85* «Harpy3kun n Bo3aencreusa»:
Buabl couetaHui Harpy3ok 1 npasuna nx opM1MpoBaHus.

1. OCHOBHbIe coOYeTaHMA Harpy3oK.
2, Ocobble coyeTaHUA Harpy3oK.

OCHOBHbIE COYETaHUSA Harpy3oK:

(MocTosHHbIE Harpy3ku X 1.0) + (BpemeHHble AnnTernbHO AencTByoLas
[13arpyxeHue] x 1.0) + (BpemeHHas kpaTkoBpemeHHas [13arpyxxeHue] x 1.0

NI (MocTtosiHHble Harpy3kn x 1.0) + (BpemeHHble gnuteneHO gencreytowme [n
3arpyxeHui] x 0,95) + BpemeHHble KpaTKoBpeMeHHbIe [n 3arpyxeHun] x 0.9).

Oco6ble coyeTaHust Harpy3ok:

(MocTosiHHbIE Harpy3ku x 1.0) + (BpemeHHble AnUTENbHO AENCTBYOLNE
x 0.95) + (oTaenbHble BpemeHHble KpaTKOBPEMEHHbIE
3arpyxeHus x 0.8) + (Ocoboe 3arpyxeHue x 1.0)

Ocobble € y4eTOM CEMCMUYECKMX BO3AEUCTBUN COYETaHUA Harpy3oK:

(MocTosAHHbIE Harpy3kn X 1.0) + (BpemeHHble 4nNUTeNbHO AeNCTBYOLWNE X
0.8) + (oTaenbHble BpeMeHHbIe KpaTKOBPEMEHHbIE 3arpyXeHus X
0.5) + (Ocoboe cencmunyeckoe sarpyxenume x 1.0)
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MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacuyeTHble Moaenu MOHOJIUTHbIX
Xene300eTOHHbLIX MHOMo3TaXHbIX U BbICOTHbIX

30aHUN.

MeToabl pacyeTa HECYLIUX KOHCTPYKLUUWA
MHOIO3TaXXHbIX U BbICOTHbIX XXeJ1e300eTOHHbIX

30aHUN

Mopaenb BO3aeNCTBUS.

MeToabl rpynnmpoBaHng 3arpyXeHum um
Ha3Ha4YeHUsa NOornMYecKknx CBA3En Mexay HUMU

1. « KOMBUHALMA 3arpyKEeHNN»: <==m| HasHauvaeTcs
CyMMa 3arpyxeHum (C KoadppuumneHTamm codeTaHnn) KOHCTPYKTOpPOM

Mpumep: 1: L1x1.0 + L2x1.0 + L3x1.0 + L4x1.0
2: L1x1.0 + L2x1.0 + L3x1.0 + L4x0.9 + L5x0.9 + L7x0.9 + L9x0.9
3: L1x1.0 + L2x1.0 + L3x1.0 + L4x0.9 + L6x0.9 + L8x0.9 + L10x0.9
4: L1x1.0 + L2x0.95 + L3x0.95 + L4x0.8 + L11x1.0

BAXHO!

B pamkax kaxgon komOnHaLumm Bce 3arpyXeHus, Bxogsiume B aTy
KoMOunHaumio No 3agaHHbIM npasunam, gencreytot Ha BCKO CUCTEMY
OAHOMOMEHTHO!

AHanus:

Ha3HauyeHHas KOHCTpYKTOpoM cuctema kombuHauum CYEbEKT/BHA!
MoryT 6bITb NpONyLWeHbl BO3MOXHbIE COMETAHMUS 3arpy>XeHUN,
BbI3bIBaAOLMX IKCTPEMASIbHbIE HArpy3Kku (HanpshkeHust) B afieMeHTax

pac4yeTHON CUCTEMbI.
42



MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacuyeTHble Moaenu MOHOJIUTHbLIX
Xene300eTOHHbLIX MHOMO3TaXHbIX U BbICOTHbIX

30aHUMN.

MeToabl pacyeTa HeCyLMX KOHCTPYKUUN
MHOIO3Ta)XXHbIX U BbICOTHbIX Xefe300eTOHHbIX

30aHUN

Mopoenb Bo3gencTBUA.

MeToabl rpynnupoBaHung 3arpyKeHum m
Ha3Ha4YeHUsa NorMYecKknx CBA3Eem Mexay HUMU

2. «PacyeTHble coyeTtaHua ycunuu (PCY)»: Kputepuu Ha3Ha4varoTcs
BO3MOXHbI€ rpynrbl 3arpy>XeHni (c <=mmm| KOHCTPYKTOPOM (Kak
KoahpuumeHTammn covetaHmmn), npaBuno Ha
dhopMupyemMble Mo NPUHATBIM KPpUTEPUAM o6LWenpUHATbLIX
npuHUMnax)

Kputepun chopmuposanus PCY:

NMOWUCK TaKMX COMETaHUN OTAENbHbIX 3arpyXeHun, KoTopble
CO34aloT AKCTPEMASIbHbIE HAMPS)KEHUA B XapaKTEPHbIX TOYKaX
CEYEHUSI CTEPXKHA UMM HA XapaKTEPHbIX Nowaakax nnacTuH.

3arpyxeHue N, nnbo sBonaeTt B kakoe-nnbo PCY, nnbo byget
OTOpPOLLEHO (eCcnu 3TO 3arpy>XeHne co3gaeT pasrpyxarLwmin acpdekT).

[Mpn Yncne BoamoxxHOM yucrie PCY 2" (rae n Konn4ecTso
3arpy>XeHun, npm n — pasyMHoOe 1 pearibHOe YNCO0) KONIMYECTBO
KOMOMHaLNN CTaHOBUTCA Ype3Bbl4anHO BOMbLUNUM U peLleHne
Bbibopa PCY HEBO3MOXHO METOAOM NPSAMOro nepedopa BapnaHToB.

BAXHO!

PCY He aBnsatoTca kombuHauuen, gencTeyowen eAMHOMOMEHTHO Ha
BCIO PACYETHYIO CUCTEMY.

B pasHbIX xapaKkTepHbIX To4Kax (nnowagkax) BO3MOXHO HECKONbKO
pasHopoaHbix PCY, Bbi3blBaOLWMX pasHble 3KCTpeMaribHble
HanpsXXeHus. 43



MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacuyeTHble Moaenu MOHOJIUTHbLIX
Xene300eTOHHbLIX MHOMO3TaXHbIX U BbICOTHbIX

30aHUMN.

MeToabl pacyeTa HeCyLMX KOHCTPYKUUN
MHOIO3Ta)XXHbIX U BbICOTHbIX Xefe300eTOHHbIX

30aHUN

Moaoenb Bo3gencTBUA.

MeToabl rpynnupoBaHung 3arpyKeHum m
Ha3Ha4YeHUsa NorMYecKknx CBA3Eem Mexay HUMU

«PacyeTHble coyeTaHusa ycunuu (PCY)»

Kputepun coopmmnpoBaHmsa PCY ana crepxHemn:
OKCTpeMarnbHble 3Ha4eHNA HOpMaribHbIX U KacaTerbHbIX HanpsikeHnn B
KOHTPOJSTIbHbIX TOYKaX CEYEeHUA.

Z1
4 sI . N, Myzo M,y
o o Oy =
Foo, |
lz2 Q M
k
Y12 0 f T, F = 4 P
1| : 12
ly2[ly1 F_QZ_|_ Mkp
B T,F=
2 2(Izl +|22)
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MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacuyeTHble Moaenu MOHOJIUTHbIX
Xene3o0eTOHHbLIX MHOIro3TaXHbIX U BbICOTHbIX

30aHUMN.

MeToabl pacyeTa HeCyLMX KOHCTPYKUUN
MHOIO3Ta)XXHbIX U BbICOTHbIX Xefe300eTOHHbIX

30aHUN

Moaoenb Bo3gencTBUA.

MeToabl rpynnupoBaHng 3arpyKeHum m
Ha3Ha4YeHUsa NOrM4ecknx ceBa3en Mmexay HUMm

«PacyeTHble coyeTtaHusa ycunuu (PCY)»

Kputepuu coopmupoBaHusa PCY ansa ctepxHemn:
OKcTpemarsbHble 3Ha4YeHNA HOpMarbHbIX U KacaTernbHbIX HaNpsiKeHUN B

KOHTPOJIbHbIX TOYKaX Ce4eHU4.

—

I
Y1 %50— <>6 H
Iz
o i O
1 2
ly2 I y1
B

Kpurepuii 1 2 3 4 5 6 7 8 9 10
3Ha4yeHue o, | o | Oy C,_ O, G5 Oy G, Ty T,
Kpurepnii 11 12 13 14 15 16 17 18 19 20
3HaueHHe Tgr Tg_ Ts, Ts_ Tos Tg_ N* N- o G,
Kpurepnii 21 22 23 24 25 26 27 28 29 30
3HadyeHue Og, | Og. | Osy Cs_ G O¢_ Q- Q,- Q. Q.
Kpurepuii 31 32 33 34
3HaucHue Q,. Q, Q. 45




MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacuyeTHble Moaenu MOHOJIUTHbIX
Xene300eTOHHbLIX MHOMo3TaXHbIX U BbICOTHbIX

30aHUN.

MeToabl pacyeTa HECYLIUX KOHCTPYKLUUWA
MHOIO3TaXXHbIX U BbICOTHbIX XXeJ1e300eTOHHbIX

30aHUN

Mopgenb BO30eNCTBUA.

MeToabl rpynnmpoBaHng 3arpyXeHum um
Ha3Ha4YeHUsa NOornMYecKknx CBA3En Mexay HUMU

«Pac4yeTHble coyeTaHusa ycunum (PCY)»

Kputepun coopmmnpoBanumsa PCY ana nnactuH (MembpaH — nnockoe
Hanps)XeHHoe COCTOsAHUe):

OKCTpeMarsibHble 3HaYEHNA HOpMaribHbIX U KacaTesibHbIX Hanps>kKeHUn Ha
pasfiMyHbiM 006pa3oM OpPUEHTUPOBAHHbLIX MNIIOLLaAKaXx.

(B obwem cnyyae rnaBHble HANPSXXEHUST B O4HOW 1 TOW XKe TOYKe
KOHCTPYKLMWN NPU PasfNNYHbIX 3arpy>XeHNAaxX MMeroT passinyHyro
OpMEHTaLMI0, NO3TOMY UX UCMOSIb30BaHME B Ka4eCcTBe KpUTepus otbopa
PCY HeBO3MOXHO.)

Z1 Nz
H Te
>
Oo Txz
Nx<::| a H
ﬂ ——> Nx
Txz Ta
Te |
Nz

2

o(a) = N, cos” o+ N, sin® . +T,,, sin 2a

1 :
r(oc):E(NZ—NX)s1n2oc+TXZ cos 20 46



MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacuyeTHble Moaenu MOHOJIUTHbIX
Xene300eTOHHbLIX MHOMo3TaXHbIX U BbICOTHbIX

30aHUN.

MeToabl pacyeTa HECYLIUX KOHCTPYKLUUWA
MHOIO3TaXXHbIX U BbICOTHbIX XXeJ1e300eTOHHbIX

30aHUN

Mopgenb BO30eNCTBUA.

MeToabl rpynnmpoBaHng 3arpyXeHum um
Ha3Ha4YeHUsa NOornMYecKknx CBA3En Mexay HUMU

«Pac4yeTHble coyeTaHusa ycunum (PCY)»

Kputepun coopmmnpoBanusa PCY ana nnactuH (NAUTbl — N3rné us
NJSIOCKOCTH):

OKCTpemarbHble 3Ha4YeHNA HOpMarbHbIX U KacaTerbHbIX HanpsiKeHNn Ha
pas3nuyHbIM 06pa3oM OpPUEHTMPOBAHHbIX NowaaKax.

OOBwmn nogxon — aHanornyeH memdépaHam. AHaNU3npyTCs HopMarsibHble U
KacaTenbHble HaNPsKEHUS HA HMXKHEN U BEPXHEN MOBEPXHOCTSX NINThI.
MoMeHTbI, co3gatoLme aKCTPEMarbHbIE HaNPSKEHUS:

Z1 Nz

H Te

>

Ou Txz
Nx<::| a H
—— Nx
szﬂ Ta
Te |
Nz

M(a) = I\/Ixcoszoc+I\/Iysinzoc+MXy sin 2o

1 .
Mk(a):E(My—MX)sm2oc+MXycos2oc 47



MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacuyeTHble Moaenu MOHOJIUTHbLIX
Xene300eTOHHbLIX MHOMO3TaXHbIX U BbICOTHbIX

30aHUMN.

MeToabl pacyeTa HeCyLMX KOHCTPYKUUN
MHOIO3Ta)XXHbIX U BbICOTHbIX Xefe300eTOHHbIX

30aHUN

Moaoenb Bo3gencTBUA.

MeToabl rpynnupoBaHung 3arpyKeHum m
Ha3Ha4YeHUsa NorMYecKknx CBA3Eem Mexay HUMU

«PacyeTHble coyeTaHusa ycunuu (PCY)»

Kputepun coopmupoBanuma PCY ana nnactuH (NAuTbl — N3rub ms
NSIOCKOCTMU):

OKCTpeManbHble 3HaYeHNA HOpMalibHbIX U KacaTesSlbHbIX Hanps>XeHUW Ha
pasnnyHbIM 06pa3oM OpUEHTUPOBAHHBIX NSioLaaKax.

O6wmin nogxod — aHanornyeH membpaHam. AHaNU3MPYTCA HOpMasibHbIE U

KacaTteribHble HalrpdaXeHna Ha HUXKHEN N BerHeVI NOBEPXHOCTAX MJINTHI.
MomeHTbI, co3gatome SKCTpeMalribHbl€ HanpsAXXeHUA.

Z1 Nz
H Te
—>
O« Txz
Nx —= a U
ﬂ ——> Nx
Tz Ta
Te |
Nz

M(a) = choson—Mysinon M,y sin2a

1 :
Mk(oc):E(My —I\/IX) sin2o.+ M, cos2a
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MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble mogenv MOHONMUTHbLIX
Xene300eTOHHbLIX MHOMO3TaXHbIX U BbICOTHbIX

30aHUMN.
MeToabl pacyeTa HeCyLMX KOHCTPYKUUN
MHOIO3TaXXHbIX U BbICOTHbIX Xefe300eTOHHbIX
30aHUN

Moaoenb Bo3genCcTBUA.

MeToabl rpynnmpoBaHng 3arpy>XeHmm um
Ha3Ha4YeHUsa NorM4yecKknx cegaser Mmexxay HUMu

«PacyeTHble coyeTtaHusa ycunuu (PCY)»

Kputepun chopmmnpoBannsa PCY ana nnactuH (060504Kku —
MeMOpaHHble HanpsXXeHUs + U3rnd U3 NNOCKOCTH):

OKcTpemManbHble 3Ha4eHUA HOpMarbHbIX U KacaTelbHbIX HAaNPsKeHUM Ha
pasnmMyHbiM 00pa3oM OPUEHTUPOBAHHbLIX NMOLLAAKAX.

O6wwmin nogxoa — aHanorn4yeH memopaHam. AHaNU3npyTCs HopMarbHble
N KacaTenbHble HanNpsKeHUs1 Ha HUXXHEN N BEPXHEN NOBEPXHOCTAX MNUTbI:

Z1 Nz H/B 6M

Ul:T)I(>Z GX = NX i h2 ,
Txz

Nx <—= a H H/B — 6M .
ﬂ —> Nx CTy — y T 2 .

Txz Ta h

X1

Te | P =T 6M

Nz XY — h2 ’
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MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacuyeTHble Moaenu MOHOJIUTHbIX
Xene300eTOHHbLIX MHOMo3TaXHbIX U BbICOTHbIX

30aHUN.
MeToabl pacyeTa HeCcyLMX KOHCTPYKUUN

MHOIO3TaXXHbIX U BbICOTHbIX XXeJ1e300eTOHHbIX

30aHUN

Mopoenb Bo3gencTBUA.

MeToabl rpynnMpoBaHns 3arpy>KEHNn n
Ha3Ha4YeHUs NOrMYECKNX CBSA3EN MEXOY HUMN

«Pac4yeTHble coyeTaHusa ycunum (PCY)»

BAXHO!

Pac4yeTHOe codeTaHmne 3arpyXeHumn onpenensieTcs no
yKa3aHHbIM BbILLE KPUTEPUAM ANIS KaXOoro arieMeHTa B
oTaenbHocTU (bonee Toro — ANs KaXaoro ceveHuns
NeMeHTa) U Npu 3TOM MOXET 0Ka3aTbCs pa3HbIM ASS
pasnn4YHbIX SNEMEHTOB.

Taknm obpasom, anst cMcTeMbl B LENOM Mbl NOMyYaem
codeTaHus 3arpyXeHnn, Kotopble PrU3n4eckn He
OEUCTBYIOT OAHOBPEMEHHO, NO3TOMY HESlb3s NOCTPOUTL
«amopy PCY» unn «msonona PCY». Ecnu K aTomy
006aBNUTb, YTO KaXXQoMYy 3fIEMEHTY COOTBETCTBYET HE OAHO
PCY, a HecKomnbKo, TO yKazaHHasi «HEBO3MOXHOCTb» elLle

bonee ycyryourca.
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MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble mogenv MOHONMUTHbLIX
Xene300eTOHHbLIX MHOMO3TaXHbIX U BbICOTHbIX

30aHUMN.
MeToabl pacyeTa HeCyLMX KOHCTPYKUUN
MHOIO3TaXXHbIX U BbICOTHbIX Xefe300eTOHHbIX
30aHUN

Mopoenb Bo3gencTBUA.

HopmaTVBHas KOHLeNUUS: Kaxxgoe 3arpy>keHne nencreyet
NPUHLAM mm) Hes3aBNCMMO (OTAEIbHO) OT
CYNEPMO3ULUUN APYIuX 3arpy>XeHnin Ha UCXOAHYH0
(HeaoedOpPMUPOBAHHYIO)
pacyeTHY0 MOAErNb COOPYXEHUS.
AHanus
KOHLUenuunu:

1. B npouecce Bo3BeaeHWS 30aHNA eCcTeCTBEHHbIM 06pa3oM B NepByto
ovepenb NosiBRsieTCs Harpyska oT CO6CTBEHHOMO Beca U AENCTBYET B
TeYeHMe BCEro CpoKa «KU3HWU» 34aHuS.

2. JTroboe nHoe (kpome cobCTBEHHOrO Beca) 3arpy>keHne encTByeT Ha
BO3BeZEeHHOe 3[aHune, MMetoLLiee Harpysky oT cobCTBEHHOro Beca
(ycnoBHO — «6a3oBoe 3arpyxeHue»). T.E. ntoboe nHoe (kpome
cOBCTBEHHOrO Beca) 3arpyXeHue gencTByeT Ha AeddOPMUPOBAHHYO
6a3oBbIM 3arpy>XeHUeM CUCTEMY.

3. MpuHUMN cynepnosvumnmn BNosHe NpMemsieM Ans ManoaTaKHbIX
COOPYXXEHWN, a TakKke Ana ManogedopmMmpyemMbix COBCTBEHHbIM BECOM
COOpPYXEHUN.

BbiBoA:

[iNsi cCOOpyXeHUIA, UMEILLIMX 3HAYMMbIE BENUYMHBI AeDOPMUPOBAHMS
OT AencTBuSA «6a3oBoro» 3arpyxeHuss Heobxogum uHon (bonee
TOYHbIN) MeTo, POPMUPOBaAHUSA COYETAHUI (TPYNNUPOBaHUS)
Harpysokx.
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MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

Llenu pacyeTa MHOroaTaXHbIX U BbICOTHbIX
XXene3o0eTOHHbLIX 34aHUN

* OnpeaneneHve yCUNUM B arieMeHTax KOHCTPYKTUBHOM
cUCTEeMbI (KOSTOHHBI, MIANTLI NEPEKPLITUN, MOKPLITUMN,
dyHOAMEHTHbBIX KOHCTPYKUUSAX, CTEHAX, A4pax XecTKoCTH, a
Takke ycunmin (HanpsXXeHni) AencTBYLWNX Ha OCHOBAHUS
JyHOAMEHTOB;

* OnpegeneHne nepemMeLeHUN KOHCTPYKTUBHOW CUCTEMbI B
LLleNIOM U OTAENbHbIX €e 3NIEMEHTOB, a TakKe YCKOPEeHUN npu
KonebaHAX B YPOBHE MNepPEKPbITUN;

* PacyeT yCTOMYMBOCTN KOHCTPYKTUBHOMN CUCTEMbI
(yCTONYMBOCTb (POPMbI U NOSTOXKEHUS);

* OueHKa conpoTUBNSAEMOCTU KOHCTPYKTUBHON CUCTEMDBI
nporpeccupyrolemMy oopyLleHuUIo;

» OueHkKa HecyLen cnocobHocTn n aecdopmayum
OCHOBaHMUA.

Harpysku n BO3eNCTBUSA NPU pacyeTe
MHOIO3Ta)XXHbIX U BbICOTHbIX XXeJ1€300€TOHHbIX

30aHUN

* [1ns BCex BUAOOB 34aHun U coopyxeHun — CHul2.01.07-85*
«Harpysku n Bosgencrasus»;

 [1NA BbICOTHbIX 30aHNN — pernoHarnbHble (TeppuTopuarbHble)
HopmMbl — ana Mockebl — MITCH 4.19-2005 «[lNpoekTnpoBaHue
MHOMOYHKLUMOHAasbHbIX BbICOTHbLIX 30aHUN U 30aHUN-
KoMnnekcoB B ropoae Mockeey;

«[1NA yHUKanbHbIX 3gaHnin — CneunanbHble TexHn4eckmne
Ycrnosua Ha NPoeKTMpoBaHue.
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MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

Ocob6eHHOCTU NPU Ha3HAYeHUU HaArpy30K u
BO34EeUCTBUU NPU pacydeTe BbICOTHbIX
xxene3obeToHHbIX 3aaHun (MITCH 4.19-2005)

 [1n4 BbICOTHbIX 34aHUN BPEMEHHbIE KpaTKOBPEMEHHbIE Harpysku
cnefyet NpuHMMaThb € y4eToM ocobeHHocTen akcnnyatauum (8 MITCH
npueegeHbl MUHUMasbHbIE 3HAYEHNSA BPEMEHHbIX KPpaTKOBPEMEHHbIX
Harpysok);

«[ononHuTernbHble K 6a3oBbiM (CHMIM2.01.07-85* «Harpy3ku u
BO31ENCTBUSA» ) HArpy3ku:

- Harpyskn oT aBapuiHo-cnacaTenbHon kabuHbl BEpTONeTa;

- OT TpaHCNOPTHLIX CPeAcTB (B TOM YnUCIe OT NOXapHOro
aBTOTpaHCNopTa) Ha NOKPbLITUS CTUNOBaTHOM YacTu;

- [Ina BeTpoBOro Bo3gencTeuns (B TOM YUCHeE - C y4eTOM MyJSibCaLMOHHON
COCTaBnAwLEeN) — y4eT pe30HAaHCHOIo BUXPEBOIo BO3DYXXAEHUS; ydeT
aspoMHaMNYECKM HEYCTOMYMBBIX KonebaHun Tuna ranonupoBaHns; y4eT
aspoMHaMNYECKM HEYCTONYMBBIX KonebaHun Tuna ansepreHumnu;

- BeTpoBoe Bo3gencTBme cneayet onpeaensaTb C y4eTOM B3aMMHOIO
BINMUAHUSA 30aHUA N COOPY>XEHUW Ha NnoLiagke CTPOUTENbCTBA U
oKpy>atoLlero penbeda;

- PacyeTt Ha cencmmnyeckme Bo3OencTBuS;

- Pacuet orpaxgatoLmx KOHCTPYKLMIN Ha BETPOBbIE BO3AEUCTBUS C
Yy4EeTOM JT0KanbHbIX 0CODEHHOCTEN BETPOBbLIX HArpy3oK.

- PacyeT ckopocCTn BETPOBOro NoToKa B NeLEXOLHON 30He.

KoadhdbuumeHTbl HAAEeXXHOCTU NPU pacyeTe
BbICOTHbIX Xene300eToHHbIX 3aaHuu (MICH
4.19-2005)

BbICOTHbIE 30aHNA OTHOCATCA K COOPYXXEHUSIM C MOBbILLEHHBLIM YPOBHEM
OTBETCTBEHHOCTW. [1pn pacyeTe Nx HeCYLLNX KOHCTPYKLNN, OCHOBaAHU U
dyHOaMEHTOB NMpUHUMatOTCA cregyowme K03 UUMEHTbl HaOEXHOCTH
Mo OTBETCTBEHHOCTU (B 3aBMCUMOCTU OT BbICOTHI h):

- CBbliwe 75 M go 100 m v=1,1;
- CBbiwe 100 m go 200 m v=1,15;
- CBbiwe 200 m v=1,2.
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MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

BeTpoBoe Bo3gencreume

CraTtu4yeckoe BeTpoBOe BO3aeNCTBMe.

BeTpoBoe BoO3aeUCTBME C Y4ETOM NyJSibCaLMOHHOM
COCTaBnNAKLWEN (JMHAMUYECKOE BO3AENCTBUE)

Buabl asapoagHaMM4eCKOMN HEYCTOUYNBOCTU BbICOKUX
COOPYXEHUN U TMOKUX KOHCTPYKLUN:

BuxpeBoe BO30yxaeHUe (BETPOBOW pe30HaHC);

FanonunpoBaHue (camoBo3byxgaemble konedaHusa rmbkux
COOpPYXEHNW B HaMpasfieHMN NOMNEPEK BETPOBOIO MNOTOKA);

dnarrep (HeyCTOMYMBOCTb MOKMX MnacTUHYaTbIX
KOHCTPYKLWUI);

AuBepreHUmMs (Kpy4yeHne KOHCTPYKUUM NPpU OCTMKEHUN
NOPOroBoM CKOPOCTM BETPOBOIO MNOTOKA).
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MICY. Kadpenpa >xene3o6eToHHbIX M KaMEHHbIX KOHCTpYKUMiA. Mpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 34aHUMN.

*BeTpoBoe Bo3nencTBue crieayeT onpenenstb C y4eToM
B3aMMHOIO BIIUSHUS 30aHUN U COOPYXKEHUI Ha
nrowanke CTpomTenbCTBa M OKpyXKarLlero penoeda;

JInHum Toka BETPOBOIro NOTOKa npu 3anagHOM HanpaBlieHnn BeTpa. 55



MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX

MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

PacuyeTHO-TeopeTnyeckas metoauka onpeaereHus
BEeTPOBbIX BO3AEUCTBUMN.

BeTpoBoe Bo3aencTBue (CTaTuyeckasa cocrtaBnsitowas).

Cpe,u,HemeCﬂqule n HanbonbLune CKOPOCTW BETPA 3a MHOrONETHUN nepunoa

Mecsiu el m v v v v lvin] x| x| xi | xn| rog
Vcep

33 (33|20 (33|34 |33|31]30)28|20]|30]|32] 31
m/cek
Vmax
Micek | g | o5 | 40 | 25 | 20 | 24 | 24 | 20 | 20 | 28 | 34 | 20 | 40

CkopocTtu BeTpa. Betposown panioH IV .
(HOopMaTUBHbLIN MeTOon)

54
=
45
o)
23

24

CkopocTu BeTpa. Betposon painoH VI .
(HOpMaTUBHbIN MeTOA)

30,
7
5
56|
48]
40
3]

24

56




MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

PacuyeTHO-TeopeTn4yeckas metoauka onpeaerneHus
BEeTPOBbLIX BO3AEUCTBUMN.

PacueTHas reHepupoBaHHasi CKOpOCTb BeTpa and VI BeTpoBoro parnoHa
(nHTepBan 60 cek).

74744

72,384

£9.029

£5.66

£2.31

58.95

55,595

52.233

43,874

4542

4218

B 18 a0 42 54
t sec

h=100 m=> vi=>mean=57.7942174 obesp=2 61887771 tke=70.4683583 int=0.118595207
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MICY. Kadpenpa >xene3o6eToHHbIX M KaMEHHbIX KOHCTpYKUMiA. Mpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 34aHUMN.

PacueTHO-TeopeTnyeckas Metoauka onpenesrieHms
BEeTPOBbLIX BO3AEUCTBUMN.

MopenunpoBaHue BeTPOBbLIX BO3A4ENCTBUUN MeTOAaMMU
asporngpoanHamukm (cpeaa «ANSYS CFX»)

=

s
erare:
e
PSSty

3-X MepHasa pacyeTHasi mogenb komnnekca B ¢ cpege «<ANSYS CFX»
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MICY. Kadpenpa >xene3o6eToHHbIX M KaMEHHbIX KOHCTpYKUMiA. Mpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 34aHUMN.

PacueTHO-TeopeTnyeckas Metoauka onpenesrieHms
BEeTPOBbLIX BO3AEUCTBUMN.

MopenunpoBaHue BeTPOBbLIX BO3A4ENCTBUUN MeTOAaMMU
asporngpoanHamukm (cpeaa «ANSYS CFX»)

S N SN T

o, —

Pac4yeTHble NnuHUKM TOKa BeTpa.
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MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 34aHUMN.

PacuyeTHO-TeopeTnyeckas metoamuka onpeaerieHus
BEeTPOBbLIX BO3AEUCTBUMN.

MopenunpoBaHue BeTPOBbLIX BO3A4ENCTBUUN MeTOAaMMU
aspornapoamHamMmuku (cpega «ANSYS CFX»)

Pac4yeTHble nnHMK ToKa BeTpa.
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MICY. Kadpenpa >xene3o6eToHHbIX M KaMEHHbIX KOHCTpYKUMiA. Mpod. KabaHues O.B.

3. PacyeTHble MoaeNnn MOHOJIUTHbIX Xefe300eTOHHbIX
MHOIO3TaXHbIX U BbICOTHbLIX 34aHUN.

PacueTHO-TeopeTnyeckas Metoauka onpenesrieHms
BETPOBbLIX BO3AE€UCTBUMN.

MopenunpoBaHue BeTPOBbLIX BO3A4ENCTBUUN MeTOAaMMU
asporngpoanHamukm (cpeaa «ANSYS CFX»)

HopmaTuBHbIE CKOPOCTUM BETpPA.
Betposou panoH VI.

e

61
PacueTHble cpeiHne ckopocTu BeTpa Ha BbicoTe 100 m.



MICY. Kadpenpa >xene3o6eToHHbIX M KaMEHHbIX KOHCTpYKUMiA. Mpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 34aHUMN.

PacueTHO-TeopeTnyeckas Metoauka onpenesrieHms
BEeTPOBbLIX BO3AEUCTBUMN.

MopenunpoBaHue BeTPOBbLIX BO3A4ENCTBUUN MeTOAaMMU
asporngpoanHamukm (cpeaa «ANSYS CFX»)

HopmaTtunsHble cKopoCcTu BeTpa.
Betposou panoH VI.

CKopocTu BeTpa OTHOCUTENbHbLIE 62
(aeneHHble Ha CKOPOCTb HaberatoLero NoToka).



MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

PacuyeTHO-TeopeTn4yeckas metoauka onpeaerneHus
BEeTPOBbLIX BO3AEUCTBUMN.

MoaenupoBaHue BeTpOBbIX BO3AeNCTBUN MeTOAaMU
asporugpoguHamukmn (cpeaa «ANSYS CFX»)

HopmaTtunBHbIe CKOPOCTU BETpa.
Betposou panoH VI.

cpp
(cpz45) pp
(cpz100)

0.95
‘0,67 .'0-88 4

_0‘33 _0‘61
-0.10 £l

- 0.09 1
- -0.17

- -0.19
- -0.47

- -0.4
L 075 3

L 0,70
- -1.04

- -0.96
- -1.32

F-1.22
- -1.61 (

- -1.48
- -1.89

F-1.74

-2.17 X0
-2.46 [-2.27
-2.74 &

-2.53

OcpenHeHHble aspoanHaMmmnyeckmne OcpeaHeHHble aapoanHaMmnyeckmne
KO3 (pULUMEHTBI Ha BbiCOTE 45 M. KoadopuumneHTbl Ha BbicoTe 100 m.
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MICY. Kadpenpa >xene3o6eToHHbIX M KaMEHHbIX KOHCTpYKUMiA. Mpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX

MHOrO3TaXHbIX U BbICOTHbIX 34aHUMN.

PaC‘-IeTHO-TeOPETVI‘IeCKaFI MeTOoAUKa onpeagerieHns

BEeTPOBbLIX BO3AEUCTBUMN.

MopaenupoBaHue BEeTPOBbIX BO34EeUCTBMX MeTOAaAMM
asporngpoauHamumkm (cpeaa «<ANSYS CFX»)

HopmaTtunBHbIe CKOPOCTU BETpa.
Betposou panoH VI.

pp
{cpi)

0.95
ln.57
- 0,38
- 0.10
- -0.19
- -0.47

-0.75
-1.04
-1.32
-1.61
-1.89
-2.17
-2.46
-2.74

OcpegHeHHble aspogmMHamMmuyeckme
KO3 PULUMEHTLI MO NOBEPXHOCTU 34aHUN.



MICY. Kadpenpa >xene3o6eToHHbIX M KaMEHHbIX KOHCTpYKUMiA. Mpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX

MHOrO3TaXHbIX U BbICOTHbIX 34aHUMN.

PaC'-IeTHO-TeOPETVI‘IECKaﬂ MeTOoAUKa onpeagerieHns

BEeTPOBbLIX BO3AEUCTBUMN.

MOAenMpOBaHMe BeTPOBbIX BO34EeNCTBUN MeToAaMM

asporngpoauHamumkm (cpeaa «<ANSYS CFX»)

HopmaTtunsHble cKopoCcTu BeTpa.
Betposou panoH VI.

srep
(sigcp)

17

.16

.14

.12

.10

.09

07

.05

.04

.02

.00

CpegHekBagpaTU4YHOE OTKITOHEHNE
aspoamHaMN4ecKoro KoagpumumeHTa .



MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX

MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

PaC‘-IeTHO-TeOPETVI YyecKasd MeToaAukKa onpeperieHus

BEeTPOBbLIX BO3AEUCTBUMN.

MopenunpoBaHue BeTpOBbIX BO3AENCTBUU MeTO4aMMU

aspornapoamHamMmuku (cpega «ANSYS CFX»)

HopmaTtunBHbIe CKOPOCTU BETpa.
Betposou panoH VI.

CR 2.4

1.6

1.2

DOn 1+2

Briok 1-2.

il
_m

B0 120 180 240 300 360
30 40 150 210 270 330

ALF

3aBMCMMOCTM a3pogmHaMnYecknx kKoaddpuumeHToB Cx (YepHas nmHus),
Cy (kpacHas) u Cr (cunHss) ot HanpaeneHus BeTpa. (0 cooTBeTcTBYET 66
3anagHomy, 90- ceBepHomy, 180- BOCTOYHOMY , 270- HOXKHOMY) .



MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

PacuyeTHO-TeopeTnyecKaa MmeToauKa onpeaerieHus
BEeTPOBbLIX BO3AEUCTBUMN.

MopenunpoBaHue BeTpOBbIX BO3AENCTBUU MeTO4aMMU
aspornapoamHamMmuku (cpega «ANSYS CFX»)

HopmaTtunBHbIe CKOPOCTU BETpa.

v Betposou panoH VI.
Him
CH
[
CR 1.5
1.25
1
75
Rl
C .25
0
-25
-4
=75
-1
o G0 120 180 240 300 360
20 a0 140 210 270 330
DOM 3 ALFE
Bnok 3.
3aBMCMMOCTM a3pogmHaMnYecknx kKoaddpuumeHToB Cx (YepHas nmHus),
Cy (kpacHas) u Cr (cunHss) ot HanpaeneHus BeTpa. (0 cooTBeTcTBYET 67

3anagHomy, 90- ceBepHomy, 180- BOCTOYHOMY , 270- HOXKHOMY) .



MICY. Kadpenpa >xene3o6eToHHbIX M KaMEHHbIX KOHCTpYKUMiA. Mpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 34aHUMN.

PacuyeTHO-TeopeTnyeckas meToamuka onpeaerieHus
BEeTPOBbLIX BO3AEUCTBUMN.

MopenunpoBaHue BeTPOBbLIX BO3AENCTBUUN MeTOAaMMU
asporngpoanHamukm (cpeaa «ANSYS CFX»)

HopmaTtunBHbIe CKOPOCTU BETpa.
Betposou panoH VI.

Pressure
{pre)

2355.00 .
1650.52 & =

- 946,04

- -1167.39

L _1871.8 |
‘ -2576. 34|

CpegHue gasneHus setpa (a). 68



MICY. Kadpenpa >xene3o6eToHHbIX M KaMEHHbIX KOHCTpYKUMiA. Mpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 34aHUMN.

PacuyeTHO-TeopeTnyeckas metoamuka onpeaerieHus
BEeTPOBbLIX BO3AEUCTBUMN.

MopennpoBaHue BeTPOBbLIX BO3AEUCTBUM MeToAaMU

asporngpoauHamukm (cpeaa «ANSYS CFX»)

HopmaTtunsHble cKopoCcTu BeTpa.
Betposou panoH VI.

pmax
{premax)

3015.48
2393.41 [+
1771.34 i &
1149.27
527.20

_94.87

-716.94
-1339.
-1961.
-2583.
-3205.
-3827.
-4449.
-5071.43

[Pal

MakcumarnbHble BenuumHbl gasnenun (Ma) Ha
orpakgaroLwmx KOHCTPYKLUSX.



MICY. Kadpenpa >xene3o6eToHHbIX M KaMEHHbIX KOHCTpYKUMiA. Mpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX

MHOrO3TaXHbIX U BbICOTHbIX 34aHUMN.

PacquHo-TeopeTM YyeCcKasad MeToAuKa onpegerieHus

BEeTPOBbLIX BO3AEUCTBUMN.

MopenunpoBaHue BeTPOBbLIX BO3AENCTBUUN MeTOAaMMU
asporngpoanHamukm (cpeaa «ANSYS CFX»)

HopmaTtunBHbIe CKOPOCTU BETpa.
Betposou panoH VI.

pmin
{premin)

1884.6
1083.1

- 281.65
- -519.8
- -1321.
- -2122.

-2924.
‘ -3725.

- -4527.
- -5328.

[Pa]

-6130.
-6931.
-7733.
-8534.

7
6 |

7
38

MuHuManbHble BeNUYMHLI gaeneHun (la) Ha
orpaxgaroLmx KOHCTPYKLUUSX.



Pressure [ Pa J;pmax [ Pa J;pmin[ Pa ]

3

MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

. PacyeTHble Moaenn MOHOJIUTHbIX XKeN1e300eTOHHbIX

MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

PacuyeTHO-TeopeTnyeckaa metoauka onpeaereHms
BEeTPOBbLIX BO3AEUCTBUMN.

MoaenupoBaHue BeTpOBbIX BO3OEeMCTBUN MeTOAaMMU

asporugpoanHamuku (cpeaa «ANSYS CFX»)

HopmaTtunBHbIe CKOPOCTU BETpa.
Betposou panoH VI.

dom 12 z=100

OnNIopbl AaBEHNA Ha orpa\fieﬁ[ﬁqa]rou.q\me KOHCTPYKLMN
ans énoka 1+2.

CpenHee (kpacHag nMHNA), MUHUMarnbHoe (CuHee) 1
MakcumarsibHoe (3efieHoe) 3Ha4YEeHUs.

71



MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

PacuyeTHO-TeopeTnyeckaa metoauka onpeaereHms
BEeTPOBbLIX BO3AEUCTBUMN.

MoaenupoBaHue BeTpOBbIX BO3OEeMCTBUN MeTOAaMMU
asporugpoanHamuku (cpeaa «ANSYS CFX»)

HopmaTtunBHbIe CKOPOCTU BETpa.
Betposou panoH VI.

dom 3 z=100
ole o T om e oo o o -

2000

1000 -

-1000 —{- - £

2000

Pressure [ Pa Jpmax [ Pa Jpmin|[ Pa ]

=000

4000

So00 . . e eemm—-ooo-- - - - [
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1

1= 10 = 10 1= 20
V_[ m ]
OnNopbl AaBfIEHUM Ha orpaxgaroLume KOHCTPYKLNK
ans énoka 3. 79

CpenHee (kpacHag niMHUA), MUHUMarnbHoe (CuHee) U1
MakcumarsibHoe (3efieHoe) 3Ha4YeHUs.



Pressure[ Pa Jpmax [ Pa Jpmin[Pa |

MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX

MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

PacquHo-TeopeTM YyecKasd MeToaAukKa onpeperieHus

BEeTPOBbLIX BO3AEUCTBUMN.

MopenunpoBaHue BeTpOBbIX BO3AENCTBUU MeTO4aMMU

aspornapoamHamMmuku (cpega «ANSYS CFX»)

HopmaTtunBHbIe CKOPOCTU BETpa.
Betposou panoH VI.

dom 45 z=100

¥ [m]

- p = pmin pPmax

OnIopbl AaBMIEHNUN Ha orpaxjatoLimne KOHCTPYKLUUK

ansa énoka 4-5. 73
CpenHee (kpacHag niMHUA), MUHUMarnbHoe (CuHee) U1
MakcumarsibHoe (3efieHoe) 3Ha4YeHUs.



Pressure[ Pa Jpmax[ Pa Jpmin[Pa ]
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MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

PacuyeTHble MOAEeNN MOHOJIUTHLIX XKene306eTOHHbIX

MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

PacuyeTHO-TeopeTnyeckaa metoauka onpeaereHms
BEeTPOBbLIX BO3AEUCTBUMN.

MoaenupoBaHue BeTpOBbIX BO3OEeMCTBUN MeTOAaMMU

asporugpoanHamuku (cpeaa «ANSYS CFX»)

HopmaTtunBHbIe CKOPOCTU BETpa.
Betposou panoH VI.

dom 67 z=100

——————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

150 155 150 145 14OI -1=25 1=20 125 120 115
s _[ m ]
OnNopbl AaBfIEHUM Ha orpaxgaroLume KOHCTPYKLNK
ans énoka 6-7. 74

CpenHee (kpacHag niMHUA), MUHUMarnbHoe (CuHee) U1
MakcumarsibHoe (3efieHoe) 3Ha4YeHUs.



Pressure [ Pa ;pmax [ Pa lpmin[ Pa ]
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MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

PacuyeTHO-TeopeTu4yeckas MeToauKa onpeaeneHus
BEeTPOBbLIX BO3AEUCTBUMN.

MopennpoBaHue BeTpOBbIX BO3AEeUCTBUMM MeToAaMM
aspornapoamHamuku (cpega «ANSYS CFX»)

HopmaTtunBHbIe CKOPOCTU BETpa.
Betposou panoH VI.

dom 89 z=100
3000 —f-mmmmmmmmmeedon s oo boeeens

2000 —

1000

T . o

'3000_'E'".'".'"."'."“:'".'"."'."'."“:'"."'."I"T"i"i"I"."'.""'".'".'"."'."':’ """"""" e

Aniopbl JaBNeHnn Ha orpaxaatoLme KOHCTPYKLMK

ans énoka 8-9. 75
CpenHee (kpacHag nMHNA), MUHUMarnbHoe (CuHee) 1
MakcumarsibHoe (3efieHoe) 3Ha4YEeHUs.



MICY. Kadpenpa >xene3o6eToHHbIX M KaMEHHbIX KOHCTpYKUMiA. Mpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX

MHOrO3TaXHbIX U BbICOTHbIX 34aHUMN.

*Pac4yeT orpakaaroLLmnX KOHCTPYKLMIA Ha BETPOBLIE

BO30EWCTBUS C YY4ETOM JTIOKarbHbIX 0COOEHHOCTEWN
BETPOBbIX Harpysok.

Orunbatowasa makcumarnbHbIX
AaBreHuin BeTpa (BETPoOBOE
Bo3gencTeme no 24 pymbam) ons
BbICOT A0 45 m (abc. oT™m.)
Prax=3,2 kMa.

OrunbatoLias MUHMMANbHbIX
OaBrneHun BeTpa (BeTpoBoe
BO3aencTBme no 24 pymbam) ans
BbICOT 0 45 m (abc. oT™.)
Prax=7,7 Kla.

Biok 3>zona B57=144-161 > pmax_kpa

Orunbatowasa makcumarnbHbIX
AaBrieHui BeTpa (BETPOBOE
Bo3gencTeme no 24 pymbam) ons
BbICOT 144-196 m (abc. oT™.)

P ax=4,6 KkMa.

PRES

= -\h_

Orubatowas MmakcmarnbHbIX

OaBreHui BeTpa (BeTpoBoe

Bo3gencTeue no 24 pymbam) ons 76
BbICOT 144-196 m (abc. oTM™.)

Pax=10,3 klMa.



MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble mogenv MOHONMUTHbLIX
Xene300eTOHHbLIX MHOMO3TaXHbIX U BbICOTHbIX

30aHUMN.

MeToabl pacyeTa HeCyLMX KOHCTPYKUUN
MHOIO3TaXXHbIX U BbICOTHbIX Xefe300eTOHHbIX

30aHUN

AHanuntTuyeckue («TouHble») MeToabl:

*Pacuet cTepXHEBbLIX CUCTEM — METOAbI CTPOUTESTBHON
MEXaHWUKWU;

*PacyeTt nnactuH4aTbIX CUCTEM — METObI TEOPUM
YNpyrocTu;

‘ He nmetot TexHonorum «bbicTporo» pelueHus! |

YucneHHble meToabl (NpnbnmnxeHHbIe):

*‘MeToAa KOHe4YHbIXx anemeHTOB (MK3J) — ocHOBHOM
MmeTon

pacyeTta CTPOUTESNIbHbIX KOHCTPYKLUUMN.

KoHuenuua MK3 — guckpetusaumsa (pasbuska)
paccynTbiBAEMON CUCTEMBI

Ha OTAerbHble KOHEYHbIe arieMeHThl (K3J),
00beagMHeEHHbIE OBLLIMMK Y3naMu.

B auckpeTHOM Mogenu — cuctema KyCoYHO-HeNpPepbIBHbIX
doyHKUMN,

onpegeneHHbIX Ha obnacTu y3noB paccynTbiBaeMou
CUCTEMBI.

TexHornornyeckoe ynobcteso opMmUpoBaHUS
pacyeTHOW MoOenu. .
Pa3paboTaHbl TEXHOMOMMN «BbICTPOro» peLleHns.




MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

PacueT npun nomowm Metoga KoHeYHbIX ONEMEHTOB.

MeTon KOHEYHbLIX 3JIEMEHTOB:

» Bubnunoteka K3 (cTepeHb, nriacTuHbl, MaccuBHble Tena, KO koHeyHoun
XXEeCTKOCTU U T.M.) — afiekBaTHasa annpokcumMmaLmsa OCHOBHbIX TUMOB
KOHCTPYKTMBHbIX 9f1IEMEHTOB 3[aHUN U COOPYXKEHWUM;

* YyeT coBMecTHOro aepopMmnpoBaHUs CrOXKHbIX CUCTEM, COCTOALLNX N3
passinyHbIX TUMOB KOHCTPYKTUBHbIX 3f1IEMEHTOB (KOSTOHHbI, Banku, nivTbl
CTEPXXHWU, NSIACTUHbI);

* Y4yeT CNOXHOMU CTPYKTYPbIl KOHCTPYKTUBHbBIX 3N1IEMEHTOB (pa3fnyHble
PM3NKO-MEXaHNYECKNE XapaKTePUCTUKKN, HanNuymne oTBepCcTuin, U3MeHeHne
ceyeHnn, 3akpenneHne (onopbl) pasfiMyHoro Tuna;

* YyeT BUAa 3arpyxeHus (pacrnpegeneHHoe, CocpeoToYeHHOe, CTaTu4Yeckoe
ANHaMUyeckoe U T.M.);

* YyeT ocobeHHOCTEeN y35oB COeMHEHUS U MONOXEHUS KOHCTPYKTUBHbIX
anemeHToB (Hanu4yne abCcontTHO XeCTKMX y4acTkoB KO, BbipaBHMBaHMe KO no
NSIOCKOCTHK, NO rpaHn, Nno nosnoxeHunto KO B obLien cucreme.

B KO cTepxeHb 1 Bo Bcex KO nnnTbl 1 0605104KM NPEeayCMOTPEH YYET YNpyroro
OCHOBaHWUS.

B obLiem cnyyae peanusoBaHa gByxnapameTpuyeckast Mogernb ynpyroro
OCHOBaHWUs, KOHTaKTUpyloLero ¢ KoHcTpykumen (JleoHTbeBa-Bracosa,
[MacTepHaka). Npu aTOM B camoM obLLeM criydae 3agaloTcs cregyrowmne
BEMNYNHBI:

*C1 - KO9hpULMEHT, XxapakTepusyoLmn paboTy ynpyroro OCHoOBaHMA Ha
cxaTume;

*C2x; C2y - KoahdPMUNEHTBI, XapakTepuaytowme paboTy yrnpyroro o0CHoBaHUs
Ha cOBWUr MpPW pacnosioXXeHun Nnowagku casura nepneHankynapHo ocam X1 um
Y1 MEeCTHOM CUCTEMbI KOOPANHAT AflEMEHTa COOTBETCTBEHHO. [1n9 N30TPONHOro
ynpyroro ocHoBaHuga C2x = C2y.

[Mpn oTCYTCTBUM JaHHbIX O 3HA4YeHUn KoadhuumeHTa noctenun C2 (ero
3HayeHue paBHo 0) aBTOMaTUYECKM peannayeTcs Nepexon K Mo4enn ynpyroro
ocHoBaHusi BuHknepa ¢ ogHum koadduumeHtom noctenu C1.,

Bonee ToYHbIN MeTOA y4yeTa paboTbl ynpyroro oCHoBaHuS
ocyulecTBnsaeTcs no metoguke B.I. ®eaopoBCKOro ¢ nepeMeHHbIM
3Ha4vyeHuem C1.
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MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

PacueT npun nomowm Metoga KoHeYHbIX ONEMEHTOB.

Bbubnuoteka KJ3: ctepxeHb

MobanbHbIe
ocUu Moaenu

KoHeu cTepxHA

Hauyano crepxHsa /
Z A E ><1

©
AOCOnIOTHO )KECTKa\‘ BCTaBKa AOCONIOTHO XecTKadA BCTaBKa
B Havyane CTepXXHs B KOHLe CTEepPXKHA

Ynpyrasa 4actb CTEepXHsl

A Z Z1

Yron opueHTauum ceYeHUN CTEPXKHA

HanpaeneHue opueHTaumm
MecTHOM OCK ceyeHns CTEPXKHSA
K BbIOpaHHOM To4ke

MecTHas ocb Y1 ceyeHus cTepxHs
K BbIGpaHHoM Touke Fk




MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

PacueT npun nomowm Metoga KoHeYHbIX ONEMEHTOB.

Bbubnuoteka KJ3: ctepxeHb
MapameTpnyeckue ce4yeHus1 CTePXHS:

Z Z
A &1 AT
AZ1 AZ1 b2
o b |
T o i they [ |_|
h > Y‘Ih 1_1 |_|_|7 > Y, 1 h <> b
h — Y.
A :f |_ Y1 A !
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A 4 A<
Y4
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MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

PacueT npun nomowm Metoga KoHeYHbIX ONEMEHTOB.
bubnuoteka K3: nnactuHa (nnurta; o6ono4ka)

Knacc pewaemMbix 3aga4

[1nocKne KOHEYHbIE 3fIEMEHThI, ONUCaHHbIE B A@HHOM pasgene,
OPVEHTUPOBAHbI Ha peLLeHne crneayrLwmx TUNoB 3agay Teopumn ynpyrocTu :
aHanu3 nnocKoro Hanps»KeHHOro COCTOSHUS;

aHanus nrockon gedopmauum;

N3rnd TOHKUX NIIACTUH;

n3rnb nnacTtuH no Teopumn PenccHepa-MuHannHa;

pacyeT nosornx 0boroYek.

YyeT ynpyroro ocHoBaHusi

Bo Bcex KOHEYHbIX arneMeHTax NNuTbl 1 060NOYKM NPpesyCcMOTpeH
y4eT ynpyroro ocHoBaHus. Crneqyet OTMETUTb, YTO YYET YNpPYyroro OCHOBaHUSA
Npon3BOANTCS TOMbKO BAOSbL ocn Z1. B obuiem cnyvyae peannsoBaHa
AByXnapameTpuyeckas Mofesnb YNpyroro OCHOBaHUS, KOHTaKTUPYHOLLEro C
KOHCTpyKumMen (JleoHTbeBa-Bnacosa, [NactepHaka) [4]. Npu aToM B camom
oOLLeM criydae 3agaloTca crnefyowme BerMYmHbI:

C1 — Ko3hPMLUMNEHT, XapakTepuayoLmnm paboTy ynpyroro
OCHOBaHMs Ha cxaTue;

C2X, C2Y — xapakTepusytoT paboTy yrnpyroro oCHoBaHus Ha
COBUT NMpY pacnofnoXeHun Nnowagku casura nepneHankynapHo ocam X1 m
Y1 MecTHOM cucTeMbl KOOpAMHAT a1leMeHTa COOTBETCTBEHHO. [ns
N30TPOMHOrO yNpyroro ocHoBaHusa C2X = C2Y;

C2XY — xapakTepusyeT paboTy ynpyroro OCHoBaH1A Ha
KpydeHue B nnockoctn X10Y1 MeCTHOM CUCTEMbI KOOPANHAT AfIEMEHTA.
[1s1 N30TPONHOro 1 OPTOTPONHOro ynpyroro ocHoBaHnsa C2XY = 0.

[Mpw OTCYTCTBUKN AAHHLIX O 3HAYEHUM KO3 PULMEHTa nocTenu
C2 (ero 3Ha4eHue paBHo 0) aBTOMaTUYECKM peannsyeTcs nepexon K Mmogenmu
ynpyroro ocHoBaHuna BuHknepa ¢ ogHum koadpdpuumeHtom noctenn C1.
Bonee TouHbIN MeTOA y4eTa paboTbl ynpyroro ocHoBaHUA
ocyuiectBnsaeTca no meroauke B.IL ®egopoBCKOro ¢ nepeMeHHbIM
3Ha4yeHuem C1.
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MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

PacueT npun nomowm Metoga KoHeYHbIX ONEMEHTOB.

bubnuoteka K3: nnactuHa (nnurta; o6ono4ka)

K3 pona pacyeta usarmbaemsbix nnacTuH

Y
Ay, 4 YAy, 5 \7
3 X1 X1
2 2
Z, /1 Z1 /1
> X > X
z Z
11.13 12.14 19
K3 Ne11; 13 — K3 Ne12; 14 — TpexyronbHblii KO Ne19 — quuPexyroanbm
. . YeTblpexy3noBou
NPSAMOYronbHbIN TPexy3rnosoW
YeTblpexy3noBomn
Y
Y A Y, A
3
Z
15 20
K3 Ne15 — TpexyronbHbI ¢ K3 Ne20 — yeTblpexyroneHhbin

yucrom y3nos oT 3 Ao 6 € yncnom y3nos ot 4 o 8



MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

PacueT npun nomowm Metoga KoHeYHbIX ONEMEHTOB.

bubnuoteka K3: nnactuHa (nnurta; o6ono4ka)

K3 ansa pacyeTta nnocko-gedopMmmpyemMon n nriocKo-
Hanps>XXeHHOW 3a4ay TeoOpUn ynpyrocTu

Z Z 7
A Z1 4 A ‘Z1 A 7
ﬂ 1
3 2
3 X1 |
X
2 ., 1
1 1
> X > X
KO Ne21 — npsiMoyronbHbIv KO Ne22 — TpexyronbHbii KO Ne25 — TpexyronbHbIi ¢
yeTblpexyanoBon (nnockocTe XOZ) TpexyanoBol (nnockoctb XOZ) yucnom yanos oT 3 o 6

(nnockocTtb XOZ)

29
KO Ne30 — yeTblpexyronbHbIi K3 Ne29 — yeTbIpexyronbHbIi
C ymcnom ysnoB ot 4 0o 8 C yucriom yanos ot 4 oo 12
(nnockocTtb XOZ) (nnockocTb XOZ)
Za Za
Z1 4 Y1 Z1 Y1
3 X4 3 2
2 X
Y
> X > X
23 24
K3 Ne23 — npssmoyronbHbIi K3 Ne24 — tpexyronbHblii KD Ne27 — HeTbIpexyronbHin ¢
o o 4Yncrnom yanos OT 4 Ao 8 (nonoxeHve
YeTbIPEXY3rOoBOM (MOMNOXeHNe — TPeXy3noBoW (nonoxexue -nboe)

— noGoe) 83
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MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

PacueT npun nomowm Metoga KoHeYHbIX ONEMEHTOB.

bubnuoteka K3: nnactuHa (nnurta; o6ono4ka)

K3 ansa pacyeTta nonornx ob6ono4yek

Y.
Z A Y4 4 Z A 1 3
X
3 X1 1
2 Z4 1 2
1
Y g %
1
> X > X
41 42
KO Ne41 — npsiMoyronbHbIv KO Ne42 — TpexyronbHbii K3 Ned4 — yeTbIpexyronbHbIn
YeTbIpEeXy3rnoBon TPEXY3MNOBON YeTbIpeXy3noBon
Y
Z A A
Z
45 50

K3 Ne29 — yeTbIpexyronbHbIi

K3 Ne45 — TpexyronbHbIi ¢ C YNCTIOM Y3708 OT 4 70 8

ymncnom yanos oT 3 o 6
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MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

PacueT npun nomowm Metoga KoHeYHbIX ONEMEHTOB.

bubnuoteka K3: nnactuHa (nnurta; o6ono4ka)

K3 ans pacuyeta npocTpaHCTBEHHbIX 3a4a4 TeOpUM YNPYyrocTu

Z1
Z ., z, 4 401 Z,
3
Y Yo X1 Y
2
32' X
K3 Ne31 — napannenenuneg K3 Ne32 — teTtpasagp K3 Ne33 — tpexrpaHHas npuama
Z4 Y1 6
Z 4
3
2
34
K3 Ne34 — npocTpaHCTBEHHbI K3 Ne36 — npocTpaHCTBEHHbIN KO Ne37 — npocTpaHCTBEHHbIN
n3onapameTpu4eckuii nsonapameTpuyeCcKuii nsonapameTpuyeckui
LLIECTNY3NOBON KOHEYHbIV BOCbMMY3I10BON KOHEYHbIN 0BaaLaTny3rioBON KOHEYHbIN
anemeHT anemeHT anemeHT

K3, mogenupyrowmn cBa3n KOHe4YHOM xecTtkocTtu (Tun K3 — 51)

y 4

1 OT0T KO npumeHsieTcst ans BBeAEHNSA CBA3N KOHEYHOM
XKECTKOCTU (NpYXMHbI) NO HanpaeneHno 0aHOM 13
cTeneHen ceoboabl B o6LLen cucteme kKoopamHat U MOXeT

Y NCNonb-30BaTbCs, HAaNpMMep, Ans Mo-4ennpoBaHus

7 X ynpyroro ocHoBaHusi. CBsI3 KOHEYHOW XECTKOCTU
3a-4aloTCs TOMbKO MO HanpaBneHuo ocen obLLen cucTembl
KoopAauHar.
PasmepHOCTb — TOHHA (KONNMYeCTBO TOHH, HEOBXO0AMMbIX
Ans nepemelleHna yana 1 Ha 1 metp)
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MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

PacueT npun nomowm Metoga KoHeYHbIX ONEMEHTOB.

«0OcobeHHocT» MeTtoaa KoOHeYHbIX AneMeHTOB

CTblkOBKa pa3HopoaHbIX KO (cTep)xeHb — nnacTuHa) B O4HOWM MoAenu

CtepxeHb (oOwero Tuna) MNnactuHa
B y3nax anemeHTOB onpegeneHo no wecTb B y3nax anemeHTOB ONpeaerneHo no WecTb CTeneHemn
cteneHen csoboasl — U, V, W, UX, UY n Uz csoboabl — U, V, W, UX, UY n UZ (Tpu NUHENHbIX
(TpY NMHENHBIX NepeMeLLeHNs BOOMb U TpY nepemMeLleHus BAorb U TpuU yrra noBopoTa BOKPYr
yrmna noBopoTa BOKPYr KOOPAMHATHLIX OCENn). KoopauHaTHbIx ocen). Ctenexn ceoboabl U, V

oTBevaloT membpanHbimM, a W, UX, UY — n3rnbHbim
aedopmaumam. Yron noBopota UZ B mecTHOM
cCUCTEME KOOPAMHAT 31IeMeHTa Bcerga paBeH HyJio.
OH BBOANTCA ANSA CTbIKOBKM 3N1IEMEHTOB, HE NeXallmx B
OAHOW NMIOCKOCTU, U HeOBX0aUM NS yyeTa
NPOCTPaAHCTBEHHON PaboTbl KOHCTPYKLMW.

M (e peme me A Z (M) B EE

PN s ]

HHEF -~

3 B

¥3nas 404 Snewentos 368 (1332.7 Fps)GeForce 9500M G5(PCIjSS NWIDIA Corporation 2.1.2

- —
en @&)0 LGB e B0 aar
¢

BapuaHT coeguHeHus K3
«CTEepPXeHb» - «NJlacTUHa» -
LUAPHUP Ha KOHLaX CTEePXKHS
(oTcyTCcTBME MOMEHTA)

BapuaHT coegnHeHusn K3
«CTEepPXXeHb» - «NylacTUHa» C
3aBefjleHMEeM CTepPXXHS B Teso
nJsiacTUHbI Ha 2 y3na -
3allemMrieHne CTepXHA B
nrfacTtuHe (B CTepXHe -

MOMeHTas rpynna ycunum) 86



MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

O6Lwme NpUHLUNDbI NOCTPOEHUA pacyeTHbIX Moaenen
MHOrO3TaXHbIX U BbICOTHbIX XeJ1e300eTOHHbIX 34aHNUN

«...TOYHO 3HAlOT, TOJIbKO KOrga Masjio 3HaloT.
BmecTe co 3HaHueMm pacTteT COMHEHUE.

[eTe

«[Ansi MHXeHepa NCKYCCTBO BbiGopa pacyeTHOM
CXEeMbl SABIAETCH O4YE€Hb BaXKHbIM. ITOMY
WCKYCCTBY HUIAE CrneumnanbHo He y4arT.»

B.N. ®enocben

OcHoBa NPOEKTNPOBAHNA HECYLLINX
KOHCTPYKUUN - 9TO 3HaHWMe (MpOorHo3a)
Hanps»XXeHHO-4edOPMMUPOBAHHOIO COCTOAHMUA
(HOC) kak B oTAENTbHOM KOHCTPYKTUBHOM
anemeHTe, Tak U B cucTeMe (30aHuun) B LIESTOM.

KOoHCTpYyKTUBHOE pelueHMe 3gaHua >
PacueTHas mogenb KOHCTPYKLUN >
Pacuet >

NMporHos HAC >

KoHcTpynpoBaHue (obwasn cxema,
3NeMeHT, y3ern...)
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MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

O6Lwme NpUHLUNDbI NOCTPOEHUA pacyeTHbIX Moaenen
MHOrO3TaXHbIX U BbICOTHbIX XeJ1e300eTOHHbIX 34aHNUN

MeToabl pacyera:

- Knaccuyeckue (aHanmTu4yeckue);
- 9yucneHHble (MK3; MKP u 1.n.);

- MeToA NpeaenbHOro paBHOBECUS;. ..

MKJ:

-,D,VICerTHO-KOHTI/I HyalibHbl€ MOOENN,

-bubnuoteka K3 n npasuna nx KOMOMHMPOBaHUS;
-JINHEVNHBIN U HENNHEWHBIN METOAbl PacyeTa;

-[puHUMN cynepno3numnm n NPUHLKNN pacYETHbIX
coYeTaHUN Harpysok.

OcHOBHbIE 3Tanbl pacyeTa:

- co3gaHue mMogenu;

- BblOOp pacyeTHOro metoga (NporpamMmHoOro
KOMMJiekca) ans peanusaunm pacyeTa;

- npoBepKa moAdenu;
- pacuyer;

- Bepudukaums pesynsraTos.
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MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

O6Lwme NpUHLUNDbI NOCTPOEHUA pacyeTHbIX Moaenen
MHOrO3TaXHbIX U BbICOTHbIX XeJ1e300eTOHHbIX 34aHNUN

NMporHo3s HAOC mn konuyecTBO
pacyeTHbIX Moaernemn.

- O6bwue («rnobanbHbley») pacyeTHbIE MOAENN;

- YacTHble pacyeTHble MoAENN OTAENbHbIX KOHCTPYKLUUI K
rPynn KOHCTPYKLUMUN;

- OparmeHTauua Moaenen.

O6uwue («rnmobanbHble») pacyeTHbIe Moaenu

-Bo3amMoXXHOCTb aHann3a B3aumMoaenCcTBUS BCEX
KOHCTPYKTUBHbIX 3JIEMEHTOB 3aHUA,

-Pacuet Ha guHamun4yeckne BO30ENCTBUS;

-Y4eT NpOCTPaHCTBEHHOIO Xapakrepa 3gaHud B
npovuecce B3anMogenCTBUS C BHELLHUMMU
BO3encTBnAMK (BeETEpP U T.M.).

-Y4yeT uctopmmn Bo3BeAEHNSA U NPUNOXKEHUS
Harpy3ok (BO34encTaun).

YacTHble pacyeTHble Moaenu otaeribHbIX
KOHCTPYKLUUN U FPYNMN KOHCTPYKLUN:

- PacyeTHble Mogenu nepekpbITUi;

- Pac4yeTHble Moaenu HUXHUX N BEPXHUX SPYCOB
HeCyLLUNX KOHCTPYKUMIN 30aHUN;

- Pac4yeTHble Mogenu orpaxkgaroLmnx KOHCTPYKLNI (”é)é/'
pacyeTe Ha BETPOBbIE BO34ENCTBUS:



MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

OO6wue NpUHLUNDBLI NOCTPOEHUA pacUYeTHbIX Moaenen
MHOIO3TaXHbIX U BbICOTHbIX Xerie300eTOHHbIX 34aHNN

PopMUpOBaHUE PAaCYETHOU MOOENMN:

BoigeneHne n3 o0bekTa HecyLen Yact 1
9fIEMEHTOB, BNUAIOLLMX Ha HECYyLMe KOHCTPYKLUN,

- [eomeTpuyeckoe MogenmpoBaHUE;

- WNpeanusaumsa ceasein mexay areMeHTamm
KOHCTPYKUUM (BHYTPEHHME CBA3WN) U BHELLHEN
cpenow (BHeLWHne CBA3N);

- WNpeanusauusa matepuana KOHCTPYKLUW;

- oeanusauns Harpysok n Bo3gencrasum

FeomeTpM YyeCKoe MmoaenunpoBaHue.

)y o 2
TR
Y
A ¢ e
N tiaaans:
N s
N :
N ies
N sEEEEC
N A
A
Bumann
444 T
Mopenb n3 Mopgenb n3
cTepxHeBbIx K3 nracTnH4aTbix KO

ADCOmMTHO XecTkas
BCTaBKa 90



MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

OO6wue NpUHLUNDBLI NOCTPOEHUA pacUYeTHbIX Moaenen
MHOIO3TaXHbIX U BbICOTHbIX Xerie300eTOHHbIX 34aHNN

PopMUpOBaHUE PACYETHOU MOOENMN:

Upneanusaumnsa cBasen mexay aneMeHTamu
KOHCTPYKUUM (BHYTPEHHME CBA3U) N BHELLUHeN
cpepoun (BHelWHMe CBA3MN):

BenHYHHBI NOAATAHBOCTH CTHIKOB CTEHOBLIX MAHeMeil NpH cCaBHre

Bun coepuaenna Casur

CxeMa COCNHRCHHA BeugHHa N0naTARBOCTA

e -0 Popuyna
moayaen ynpyrocti Eg, "0 V\ nodaTnnBoCTK
CTbIKOBOTO
COoeIMHEeHNs
KOHCTPYKTUBHbI
X 3rieMeHTOB
2. CoeannuTenbHHA ;

apMaTypHBI
AHKEDHHH CTEpPHEeHb HJH CTEepHeHb BH-
nycka — AnaMerpoM d, mepecexaomimil
HIOB

Mexny naseasio ¢

MOLYIeM | ;
YIPYTOCTH Eﬁ‘ u GeToHOM 3a-| -c% : _5 _.I_; l_
MOHOMHUHBAHHA C MOJLYyJeM yn-] "i [ d \ Eg, Es,

pyrocti Ep, T

IMopaTauBOCTh CTHIKOB CABHIY NpPH cpede 6eTOHA 3aMOHOJHYHBAHUS

Mapka GeToHa % Heonwne
; Bll : BOCTB
Koy o > o | B | Bn | SEe | rpmsessae
o) oo »
250 | 2#12/0,22- 1075
< YucneHHoe 3HayeHne
[lanenn u sa- ' NoAaTnMBOCTU CTbIKOBOIO
400 | 300 2@120,20-10*, JIHe- coegnHeHunsa
W KOHCTPYKTUBHbIX
3NEeMeHTOB
350 2@120,18.1&!5
350 | 350 | 28 (0,4-107° | To e 91




MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

Obwwme NPUHLINIMBbI NOCTPOEHNA PACHETHDLIX Moeriem MHOroaTaXHbIX
N BbICOTHbIX Xefe300EeTOHHbIX 30aHum

PopmMmunpoBaHue pac4eTHOU Moaesu:

Upeanusauus matepuana KOHCTPYKLUM:

Pa3bpoc hun3mKko-mexaHN4YeCcKnx XxapakTepmucTuK maTepmanos
KOHCTPYKLMA, OTKNOHEHUS OT MPOEKTHbIX paMepoB 1 T.1.

PacnpegeneHune nokasartens Npo4YHOCTHU
KONMOHH Cny>XeobHoro 3aaHus (B Lesiom no
o6crneaoBaHHOM YacTu 3a4aHUA)

140
120 A
100 -

80 - 70 65

119

60 - 45
40 - 29
18
AR

0 I I I I I
60% 70% 80% 90% 100% 110%

% OT NPOEKTHOro YpoBHSA NPOYHOCTU GeTOHa

Yucno KONoHH

PacnpepeneHue nokasartensi NPOYHOCTU
KONOHH (% OT Yncna KOsfioHH) crnyxeb6Horo
3paHuAa (B uenom no oécnefoBaHHOM YacTu

30aHus) 060%RTp
. 0 70%RTp
19% 5% _go |080%Rmp

090%RTp

M 100% RT1p
0110%RT1p
20% 5% 92




MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

OO6wue NpUHLUNDBLI NOCTPOEHUA pacUYeTHbIX Moaenen
MHOIO3TaXHbIX U BbICOTHbIX Xerie300eTOHHbIX 34aHNN

PopMUpOBaHUE PAaCYETHOU MOOENMN:

Upeanunsauus MaTepuaria KOHCTPYKUUN.

PacnpeaeneHue nokasartenemn E60%
0,
NPOYHOCTN 6EeTOHAa KONMOHH = ;g o;"
[080%
cnyxebHoOro 3gaHus
y A [190%
W 100%
E110%
50 -
40 -
30-
20 -
10 100%
01 2 3 4 5 6 60%
ITax 3Tax 3Tax 3Tax 3Tax ITax
060% 0 0 3 5 4
@70% 0 2 4 5 1
080% 5 17 14 34 22 27
090% 1 10 14 6 8
W100% | 12 19 11 8 1
m110% | 43 9 11 0 1
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MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX

MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

O6Lwme NpUHLUNDbI NOCTPOEHUA pacyeTHbIX Moaenen
MHOrO3TaXHbIX U BbICOTHbIX XeJ1e300eTOHHbIX 34aHNUN

PopMUpOBaHUE PAaCYETHOU MOOENMN:

Uoeanunsauna Harpy3oK n BO34eNCTBUMN:

Mopoenb Bo3gencTBUA.

CywecTBeHHas
naeanusauus
(abcTpakuun)

TpaauUMOHHbLIE Moaenu
3arpyxeHus:

-PaBHOMepHO pacnpegeneHHas
Harpyska;

-CocpepnoToyeHHast cuna;

- Cencmmnyeckoe Bo3gencrTeme
(crnekTpanbHbIn METOA);

- BeTpoBbie Bo3gencTems (B TOM
4yucne c ydeTom nyrnbcaunoHHOMN
COCTaBnsAoLWeENn);

-ImnynbcHoe BO3OencTBuE;

\_ -FfapmoHun4eckas ocumnaums. ..
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MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

PacuyeTHble moaenu MOHONMUTHbIX
XKene300eTOHHLIX NepeKpPbITUMN.

TexXHONorna NPUHATUA KOHCTPYKTUBHbIX peLleHUn
nepeKkpbITUN U OCHOBHbIX PpacyYeTHbIX
NpPoOBepPoOK Moaeneun nepekpbITUn

Ha3HayeHue TONLWNH NepeKpbITUN:
*Min 1/25 — 1/33 L — kputepuin: aecpopmauum — npormos.il];
‘lNponasnuBaHmne [Qmax < 1,8 (2,0) Qb];

UcxogHasa mopens: - P _
-E0 + pacyeTHble ac4YeTHOe apMUPOBAHUE;
30HbI TpeLmHoobpa3oBaHus

Harpys3Ku
Hedopmauum PeoyKuupoBaHHasa Mmoaenb:
(Npornbel) _ *ExK + HopmaTuBHbIE

. Harpy3ku
AHanus pesynsratoB ‘
pacyeTta geopmauunm Z>[Z]

[l i

KoppekTupoBKka KOHCTPYKTUBHOIO
Z=<[Z] pelueHuns:
l -YBennyeHue TOJILLUNHLI NJIINTDbI,
-CokpalueHue nporneTta (BBegeHue
KQHCprKuMﬂ KanuTenewu, BBeaeHue 95
NnpUHATA AONOJIHUTEJIbHbIX onop) nT.n.




MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 34aHUMN.

PacuyeTHble Mmoaenn MOHOJSIUTHLIX XeJle300eTOHHbIX
nepekpbITUN.

CTbikOoBKa pa3HopoaHbix K9 — CtepXXeHb + nnacTtuHa.
MoHonuUTHbIE Xene3o06eToHHble be3purernbHbIe
nepeKkpbITUSA ¢ 6ecKkanuTenbHbIM CTLIKOM.

TpuBmuanbHaa moaenb
Ge3purenbLHOro NepekpbITUs ¢
GeckanuTesribHbIM CTbIKOM

«OnacHoCcTn»:

-Peakuna onnpaHusa nnacTuHbl Ha KOFIOHHY — CyTb
cocpefoToYeHHas cuna, NpUoXeHHas B y3ern
cuctembl KO. Metog KO He paet
YOOBMNETBOPUTENBHOIO PELLUEHNS;

-Yron nosopota UZ1 B K3 nnactvH He NOfHOCTbIO
onpeaerieH — BO3MOXeH B3aUMHbIN «NNOBOPOT»
CTEPXXHS N NNIACTUHbI.

CTbIKOBO4YHbIE
SNEeMEHTbI

R S ———— n s 58

Sorl WASLSSRORIRARENE  Ewemeon |l le—— B smoes—

Mogenb Tun 1 Mopenb Tun 2

CTbIK cTepXXeHb +

CTbIKOBOYHbIE 96
9NEeMeHThbI +

nnacTuHa

«TpuBManbHbINY CTbIK
CTEpPXXEHb + nnacTnHa



MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

PacueTHble Moaenn MOHOMUTHbIX XKene3obeToHHbIX
B6e3purenbHbIX NEPEKPLITUMN.

CTblkoBKa pasHopogHbix KO — CTep)keHb + nnacTuHa.
MoHONMUTHbIE Xene3obeToHHble Be3purenbHblE NEPEKPLITUS C
BGeckanuTenbHbIM CTbIKOM.

Mogenb Tvn 1. 9nopbl Mx max = 14.1 ™™
N

-14,1
B 274

Mopgenb Tvn 1. 9nopbl Mx min = 2.4 ™

Mogenb Tvn 2. 9nopbl Mx max = 4.3 ™™
o\

-4,3 -4,3
H267| B301

Moaenb Tun 2. Anopbl Mx min = 2.4 ™




MICY. Kadpenpa >xene3o6eToHHbIX M KaMEHHbIX KOHCTpYKUMiA. Mpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 34aHUMN.

PacueTHble Moaenn MOHOMUTHbIX XKene3obeToHHbIX
6anoYHbIX NEPEKPLITUN.

[eomeTpuyeckoe MoaenMpPoBaHNE KOHCTPYKLIN.

TecToBbIE 3a4a4u:

-Ocu Barnku n nnnTel coBnagarT (Mogens Tnn 1);
-barnka pacnonoxeHa nog nepekpbiTnemMm (Mogens Tun 2);

-barnka pacnonoxeHa Hag nepekpbiTueM («banka Beepx») (Mogens Tnn 3).

et — s
AR GCsr b0l B aRD oA CABEYE

i {

Moaenb Tvn 1

-~

RSOt 00 @ iFe A/ SRV

Mopenb |tun 2
£ ;

ARAQANNF LS00 DiFa - A/ SRV
T T e o S T — T T3
el SEESEGE BN R ESE a- | M

T

e e
T T T CFECEL T T LT

Moaen




MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

PacueTHble Moaenn MOHOMUTHbIX XKene3obeToHHbIX
6anoYHbIX NEPEKPLITUN.

[eomeTpuyeckoe MoaenMpPoBaHNE KOHCTPYKLIN.

TecToBbIE 3a0a4M:

-Ocu 6anku 1 nnuTel coBnagatoT (Mogenbs Tmn 1);
-banka pacnonoxeHa nog nepekpbiTneM (Mogens Tn 2);

-banka pacnonoxeHa Hag nepekpbiTueM («banka BBepx») (Mogens Tun 3).

ST U =

Moaenb TMn 1I

As1 max=2.3 cm?

Moaenb Tvn 2

As1 nponeT=1 4 cm?

As1 max=2.3 cm? -

Moaenb Tun 3

As1 max=2.5 cm2~




MICY. Kadpenpa >xene3o6eToHHbIX M KaMEHHbIX KOHCTpYKUMiA. Mpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 34aHUMN.

PacueTHble Moaenn MOHOMUTHbIX XKene3obeToHHbIX
B6e3purenbHbIX NEPEKPLITUMN.

YyeT ycnosun nepopmMmpoBaHng SNeMeHTOB NepeKkpbITUS
pacyeTHOM Moaenu

TecToBble 3aga4u:

-)KecTKoe 3akpenneHue onopHbIx y3nos (Mogesnb Tun 1);

-OnnpaHune NepekpbITUS Ha CTEHbI HUXXHEro sipyca (Mogernb Tvn 2);
-KombuHaums 13 3-x TMNOBbIX 3TaXken 30aHus C BEPTUKANbHbIMU HECYLLMMU
KOHCTpyKUMaMM (Mogenb Tvn 3).

o S =
[P O 1]

Moaenb Tvn 1

K

See WA TR REEROD s [Fm—

—
AAE Qs T E BB e OW @G .

Moaenb T™vn 2

u‘. ey i
AR aoe XN L LT
T e TR

Mopenb ™vn 3
L ;

x
fen| WAS LGERCHRARROY s (R e - W ARl e



MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

PacueTHble Moaenn MOHOMUTHbIX XKene3obeToHHbIX
B6e3purenbHbIX NEPEKPLITUMN.

YyeT ycnosun nepopmMmpoBaHng SNeMeHTOB NepeKkpbITUS
pacyeTHOM Moaenu
e PacyeTHOe 3Ha4YeHue

HWXHEero apMmmpoBaHuA
no X.

e i
Moaenb Turi1

As1 max=7.6 cm2

Mopenb Tvn 3

As1 max=8.7 cm?2
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MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

PacueTHble Moaenn MOHOMUTHbIX XKene3obeToHHbIX
B6e3purenbHbIX NEPEKPLITUMN.

YyeT ycnosun nepopmMmpoBaHng SNeMeHTOB NepeKkpbITUS
pacyeTHOM Moaenu

Tun mogenn | HWkH.  apmup. Bepx. apmup. | Bepx. apmup.
no X (max) no X (max) no X (KpanHas
ornopa)
cM2 % cM2 % cM2 %
Tun 1 7,6 100 21,0 100 21,0 100
Tun 2 9,6 126,3 19,5 92,9 12,6 60,0
Tuvn 3 8,7 114,5 23,1 110,0 19,8 94,3
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MICY. Kadpenpa >xene3o6eToHHbIX M KaMEHHbIX KOHCTpYKUMiA. Mpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX

MHOrO3TaXHbIX U BbICOTHbIX 34aHUMN.

PacueTHble Moaenn MOHOMUTHbIX XKene3obeToHHbIX
B6e3purenbHbIX NEPEKPLITUMN.

YyeT ycnosun nepopmMmpoBaHng SNeMeHTOB NepeKkpbITUS

pacyeTHOM Moaenu

Moaenb Tun 2

=Any-g-
AEEF -

# - BAaR QACES

ke,

Bnuskue K peanbHbIM
aAedopmaumnm onopbl

P 2- 802 DS T |Forss

.

MHuMoe ynyudlleHue

pacyYeTHOU Modenu

nepexKkpbITUsa
TUNOBOro 3taxal

dedopmupyemas
onopal
MNMepekpbiTue
aedopmMmupyeTcs Kak
NOKpbITHE.

cpenHero nepeKkpbITUA
(nepekpbITUA TUNOBOrO

aTaxa).

Mopenb T™vn 3
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MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

PacueTHble Moaenn MOHOMUTHbIX XKene3obeToHHbIX
B6e3purenbHbIX NEPEKPLITUMN.

Pacuet gedopmaunn nepekpbiTUn C y4eTOM HENMMHENHOM paboThl
XernesobeToHa.

[MnaH TMnoBoro ataxa
XNnoro goma.

PacyeTHaa moaernb
ﬂeperbITVIVI TUMNOBOIO 3Taxa
XuUnoro goma.

T SR D IR Y AT

tusre CAD (Viadivostok) (E:\SCADNSDATANAR sarsspmn Brnamsmoc ron A quamarine_FiLLE4-714) =] o
T l"M|‘r.'r:ﬁ|if ‘q?‘";nﬂ‘ﬂ' 3| 0] 7~ Tonreperomie =] [ARET wopues o po ] [Besarcnerssn v, ] (B =] 1 - oTan.
S T PacuyeTHas mopenb
nepekpbITUA
TMMOBOIO 3Taxa
»xunoro goma. Eb=EO
30HbI TPELLUUHO-

obpasoBaHus.

:

PenyumpoBaHue mogynen
ynpyroctu marepuana
HecyLmx koHcTpykdgii:
Eb=EOxk

k=0,2; 0,3; 0,6

2] ACHATYDA, ARICT Lriss HENDOL EOCKTRITHA (01 Yance JITH Deerrro 172 o
© G " [Rwoo "l dutocan 200 - [£1... | 3 Sncture CAD (Mad... sn ... 0 €08 T o




MICY. Kadpenpa >xene3o6eToHHbIX M KaMEHHbIX KOHCTpYKUMiA. Mpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 34aHUMN.

PacueTHble Moaenn MOHOMUTHbIX XKene3obeToHHbIX
B6e3purenbHbIX NEPEKPLITUMN.

Pacuet gecopmanmin nepekpbiTUin C y4€TOM HENTMHENHOW PaboThl
XenesobeToHa.

30Ha Heobxopguma
MaKCUManbHbIX ) KOPpPEeKTUpPOBKa
aedopmauun KOHCTPYKTUBHbIX
Z=70 mm >[Z] peleHun
I LB
[lanls-lz-9B1ras s [Rad Qo+ 50 @- RE (D 4o V¥ romm

BESEF -~

QA QAed+c i 0 @ BRE @ @V A=d-lg-a9B 1 s | |Fos

PacuetHasa mogenb .
nepeKpbITUN ¢ :
peoyuMpOBaHHbIM
mMoaynewn ynpyroctu
maTepuana HecyLmx
KOHCTPYKLNNA:
Eb=EOxk (k=0,2;0,3;
0,6)

[dononHuTenbHas |
onopa




MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

PacueTHble Moaenn MOHOMUTHbIX XKene3obeToHHbIX
B6e3purenbHbIX NEPEKPLITUMN.

Pacuet gedopmaunn nepekpbiTUn C y4eTOM HENMMHENHOM paboThl
XernesobeToHa.

PacyeTHas mogenb
nepekpbITUA C

JONONHUTENBHOWN

onopon u

peayumpoBaHHbIM 30Ha

mMoaynewn ynpyroctm

maTtepuana MaKCUMaAllIbHbIX
Hecywnx aedcdopmaumn
KOHCTPYKLINIA:

Eb=EOxk Z=15,3 mm <[Z]

B [Te peme we Hus L (MM)

sl ng a9 B Qe - @y @ e N |r——
BEHF -
*
*
t—-»x
EM Q: o] 44
Mpuemnemoe
KOHCTPYKTUBHOE

106
pelueHune



MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 34aHUMN.

PacueTHble Moaenn MOHOMUTHbIX XKene3obeToHHbIX
B6e3purenbHbIX NEPEKPLITUMN.

Oc0BEeHHOCTM HanpsiXXeHHO-0edOPMUPOBAHHOIO COCTOSIHUS NEPEKPLITUIA
HDKHUX SPYCOB. YYeT BNUAHNS AedopMaLlmii BepTUKanbHbIX KOHCTPYKLWIA.

PacueTtHasa mogenb 3gaHus.

AS3 — HWKHee apmupoBaHue B
NPOAONbHOM HanpaBfeHUn —
yBenu4YeHHbIe 3Ha4YeHUs Ha
onopax???

Jlokanusauma y4acTtkos
«HEOXNOAHHbLIX» Pe3ynbLTaToR
apMmnpoBaHus

dparmeHT pac4eTHOM MO4Eenu
3[4aHu1A (HWKHAS YacTb).

L 4

dparmMeHT pacyeTHoOn Moaenun
3aaHusa 6e3 oTbpaxeHust
lcHnepe|<p|>|Tvu7| (HWKHAS YacTb).

B= 5]
‘opuEEEEEAl R




MICY. Kadpenpa >xene3o6eToHHbIX M KaMEHHbIX KOHCTpYKUMiA. Mpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 34aHUMN.

PacueTHble Moaenn MOHOMUTHbIX XKene3obeToHHbIX
B6e3purenbHbIX NEPEKPLITUMN.

OcobeHHOCTN HanpsXKeHHO-AedOPMUPOBAHHOIO COCTOSAHUA NEPEKPLITUN
HUWXXHUX SPYCOB. YYeT BNUsaHnA gedopmMmaumin BepTuKanbHbIX KOHCTPYKLUNA.

cahn/-lo-a31rees QG AR+ LS @ ERA (R AG|D F o
BE®EF -

—$~» T\K —: [
= I \ ] 1 /
ass/ Nl [T1
) o i
el e Anain e
T q i -
] —14 :::,‘_izzif
TS i pugssast: o
pagpll T TN st
|| :_ L ealls I
Hedopmaunn BepTrkanbHbIX HECYLLUX Hedopmaunm BepTrKanbHbIX HECYLLMX
KOHCTPYKLMIA (COBMECTHO C NEPEKPLITUSIMA) B KOHCTPYKLM (COBMECTHO C NEPEKPLITUSIMA) B
30HEe Haj Npoe3nomM. 30HE CTEH NoABaNbHOM YacTw.

Hedopmauumn BepTuKanbHbIX HECYLLUX KOHCTPYKLMIA (COBMECTHO C
NepekpbITUAMN) B 30HE HaZ Npoe3qoM NpeBbIatoT 3HavYeHus gecdopmaunin B
30He CTeH noaBarnbHOM YacTu. Pe3ynbraTt: y4acToOK NepekpbITUA «Ha onope» B

30He Haf Npoe3oM TpebyeT HKHErO apMUPOBaHKS B NPOAOSIbHOM HanpaBsrieH

108



MICY. Kadpenpa >xene3o6eToHHbIX M KaMEHHbIX KOHCTpYKUMiA. Mpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 34aHUMN.

PacueTHble Moaenn MOHOMUTHbIX XKene3obeToHHbIX
B6e3purenbHbIX NEPEKPLITUMN.

OcobeHHOCTN HanpsXKeHHO-AedOPMUPOBAHHOIO COCTOSAHUA NEPEKPLITUN
HUWXXHUX SPYCOB. YYeT BNUsaHnA gedopmMmaumin BepTuKanbHbIX KOHCTPYKLUNA.

s Aul/-g-a|B| s erns

Hedopmaunn BepTrkanbHbIX HECYLLUX Hedopmaunm BepTrKanbHbIX HECYLLMX
KOHCTPYKLMIA (COBMECTHO C NEPEKPLITUSIMA) B KOHCTPYKLM (COBMECTHO C NEPEKPLITUSIMA) B
30HEe Haj Npoe3nomM. 30HE CTEH NoABaNbHOM YacTw.

Hedopmauumn BepTuKanbHbIX HECYLLUX KOHCTPYKLMIA (COBMECTHO C
NepekpbITUAMN) B 30HE HaZ Npoe3qoM NpeBbIatoT 3HavYeHus gecdopmaunin B
30He CTeH noaBarnbHOM YacTu. Pe3ynbraTt: y4acToOK NepekpbITUA «Ha onope» B

30He Haf Npoe3oM TpebyeT HKHErO apMUPOBaHKS B NPOAOSIbHOM HanpaBsrieH
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MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 34aHUMN.

PacueTHble Moaenn MOHOMUTHbIX XKene3obeToHHbIX
B6e3purenbHbIX NEPEKPLITUMN.

Oc0BEeHHOCTM HanpsiXXeHHO-0edOPMUPOBAHHOIO COCTOSIHUS NEPEKPLITUIA
HDKHUX SPYCOB. YYeT BNUAHNS AedopMaLmii OCHOBaHUS.

dparmeHT pacyeTHON Moaenu

30aHus (HWKHSS YacTb) Ha
HegedopMnpyeMomM OCHOBaHUU
(C1=25 000 T/m?) . m—

]
- i
w ()
L] i
il
L[] I
4 L I i
L]
il
y |Il||[|||'l ] i |
| Wi e
i I '
h Y
A "l"""lll Hiiegyy

AS1 — HWKHee apmupoBaHue B
nonepe4YHOM HanpasBrneHun —
OTCYTCTBME pac4eTHOM apMaTypbl Ha
onope (konoHHe) — «MPABUNMBbHbIV»
pesynerart !

Jlokanusauma yyactka
«NpaBUIbHOrO» pesynbrara
pacyeTa apMUpOBaHUS

®dparmeHT pac4eTHOM Mogenu
3p0aHus 6e3 oTopaxeHus
NepekpbITUNA (HWKHAS qacﬂ:i.o



MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAenu MOHOJNUTHbIX Xene300eTOHHbIX
MHOTFO3TaXHbIX U BbICOTHbIX 34aHUMN.
PacuyeTHble Moaeny MOHOSTUTHBLIX XXene300eTOHHbIX B6e3purernbHbIX
nepeKkpbITUN.
OcobeHHOCTU HanpsiXkeHHO-AeOpPMUPOBAHHOIO COCTOSIHUSA NEPEKPLITUI
HWXHUX SPYCOB. YYeT BNnaHMAa gedopmMaumm OCHOBaHUS.

dparMeHT pac4yeTHON Moaenu
30aHUA (HWKHASA 4acTb) C y4eTOM
aedopmupyemoro ocHoBaHusa (C1
— nepemeHHas BenuynHa — no B.T.
®denopoBCcKOMY).

1 4450
4 | 5410
5 | #f 18370

PacueTtHas mogenb Ha gedopmMmupyemom
OCHoBaHMN. AS1 — HUXKXHee apMupoBaHue B
nonepeyHoM HanpaBfeHnnN — yBeNIMYEHHbIE
3Ha4YeHnsa Ha onope (KONMOHHe) —
«HEMPABWIbHBLIN» pesynirart!

Jlokanusauma yyactka \ 0
«HEOXMOAHHOTO» pesynbTaTa ®parmeHT pacyeTHON Mopenu 3faHus
0e3 oTOpaxeHWs NepekpbITUN (HUXKHAS

apMM1poBaHus 4acT)

BblBOA;: yueT AedopM1pyeMOoro 0CHOBaHUS MO3BOMSET y4ecTb peanbHyto cxemsl 11

nedopmMmmpoBaHus HagdPyHOAaMEHTHbIX KOHCTPYKUUIA. [1py 9TOM BO3MOXHbI
«HEeOoXnaaHHbIe» pe3ynbraThbl.




MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

PacyeTHble MOOENN MOHOMUTHbIX XXene300eTOHHbIX
BEPTUMKAJIbHbIX KOHCprKHMIZ.

OCHOBHbIE Lienu cTaTUYecknx pac4yeToB BepTUKaNbHbIX
HECYLUNX KOHCTPYKLWNA:

1.  OnpepgeneHne Hanps»keHHO-4e(POPMUPOBAHHOIO COCTOSHUA U
pacyeTHOro apMMpPOBaHUSA BEPTUKASIbHbLIX HECYLLIMX KOHCTPYKUUIA OT
AENCTBMUS OCHOBHOMO 1 0coboro (+ cencMmnyeckne BO34encTauns)
CcoYveTaHNA Harpysok ¢ ydeToM AedopMmpyemMoro OCHOBaHUS;

2. OnpeneneHne koaduumeHTa yCTon4YmMBOCTU Npu AENCTBUM OCHOBHOIO
coYeTaHuda Harpy3sok;

3. OnpegeneHne MakcuMaribHbIX YCKOPEHUN B YPOBHE NepeKkpbITUM OT
BETPOBbLIX BO3OENCTBUM (C y4ETOM NyNbCaLMOHHON COCTaBIISAOLWEN);

4. OnpepgeneHne ropusoHTarnbHbIX NepeMeELLEHUI 30aHNS B LLeSTOM U
B3aWMHOIO CMeLLEHNA KOHCTPYKUNN OTAENbHbIX 3TaXeMW;

5. OnpegeneHune conpoTUBNAEMOCTN HECYLLIMX KOHCTPYKUUI 34aHUS
nporpeccupytoLemMmy obpyLLEHNIO.

1. OnpegeneHve Hanps>XeHHOo-A4eOPMUPOBAHHOIO COCTOAHNA N pacYEeTHOro
apMMpPOBaHNA BEPTUKASbHbIX HECYLLIMX KOHCTPYKLUUIM OT AENCTBUS OCHOBHOMO 1 0COBOro (C
Yy4ETOM CENCMNYECKMX BO3OENCTBUN MHTEHCUBHOCTLIO ? BanmnoB) COMETaHUSA Harpy3ok.

O6uwue («rnobanbHbley») pacvyeTHbIE MOAENM

i

Bo3amokHoCTb aHanusa
B3anMOOENCTBUS BCEX
KOHCTPYKTMBHbIX 3/1EMEHTOB
30aHuS;

PacueT Ha auHamunyeckme
BO30ENCTBUS;

Y4yeT NnpoCcTpaHCTBEHHOIO
XapakTtepa 3gaHus B npouecce
B3aUMOOENCTBUS C BHELLHUMU
BO3JEeNCTBUAMU (BETEP U T.M.).

Hey4yeT ocobeHHoCTEN
(nctopun)

BO3BEAEHUS N Harpy>xeHns
COOpPY>XEeHUA.
«[NoaBec» KOMOHHbI




MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

PacyeTHble MOOENN MOHOMUTHbIX XXene300eTOHHbIX
BEPTUMKAJIbHbIX KOHCprKHMﬂ.

1. Onpenenenne HanpsbkeHHO-0eOPMMPOBAHHOIO COCTOSIHWSI U PACYETHOTO
apMUPOBAHNS BEPTUKASBbHbIX HECYLLMX KOHCTPYKLNUA OT 4ENCTBMS OCHOBHOMO M 0Cc060ro (¢
YYETOM CENCMUYECKNX BO3AENCTBUIA MHTEHCUBHOCTLIO ? 6annoB) codeTaHnst Harpy3oK.

OcHoBHble MeToAbl NPeoaoneHNss BHYTPEHHNX
HEeCOBEPLLEHCTB rnobanbHbIX MOAENeMn:
*PparmeHTauus rnobansHoON Moaenu.
*Pac4yeT no TexHonormm « MoHTax» - y4eT 3TanHoOCTH
BO3HMKHOBEHUS B MOOENW TPy 3IEMEHTOB N UCTOPUN
NPUNOXKEHNSA Harpy3Ku.

Tpa,EI,VILIMOHHaFl MeToAMKa pacyeTa —
pacyeT moaesnin C NOoJIHbIM Ha60pOM ANNeMeHTOoB HpoeKTHOﬁ AJMUHLI.

Ycunue pactsxeHus B kKonoHHe BepxHero spyca 120 T.
KonoHHa «noaBelleHa» K XeCTKOW CTEHEe BEPXHEro sipyca.
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" &7

=115

-172

" 230

d A | Saanaul

2 ]
a AL S R e

°
S B = S 1S

O6wwnin Bng pac4yeTHoMm Mmogenu

«Test-01». YCUNUS B KOSTOHHE HedopmnpoBaHHas
[epekpbITS Moaenu 3arpyxeHbi MO OCU «2» pacyeTHOM CXema KOHCTPYKLWI no
paBHOMEPHOWN pacrpeneneHHon mopenu «Test-01». ocu «2» pacyetHon 113

Harpyskou 15 klla. moaenu «Test-01».



MICY. Kadpenpa >xene3o6eToHHbIX M KaMEHHbIX KOHCTpYKUMiA. Mpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 34aHUMN.

PacyeTHble MOOENN MOHOMUTHbIX XXene300eTOHHbIX

BEPTUKANbHbIX KOHCTPYKLWA.

1. OnpegeneHne Hanps»KeHHO-Ae(OPMUPOBAHHOIO COCTOSIHNA U PacYeTHOro
apMMpOBaHNA BEPTUKASbHbIX HECYLLIMX KOHCTPYKUUIA OT AENCTBUS OCHOBHOMO 1 0cOoB0ro (C
Y4ETOM CENCMUYECKNX BO3OENCTBUIA MHTEHCUBHOCTBIO ? 6annoB) coMeTaHns Harpysok.

OcHOBHble MeTOAbI NPEOAONEHNA BHYTPEHHUX HECOBEPLLEHCTB
rnobanbHbIX MOgenen:
*Pac4yeT no texHonornnm « MoHTax» - y4eT 3TanHOCTU BO3HUKHOBEHNS B
MOZENM rpynn 31EMEHTOB U UCTOPUN NPUMOXKEHUS Harpy3Ku.

MeToauka pacyeta « MoOHTax» -
noaTarnHoe BKJIIOYEeHMe 3NIeMEHTOB B COCTaB AethopMMpPOBaAHHOWN CXeMbl

Ycunusa cxkatua B
KONOHHEe BEPXHEro sipyca
83 T. I

1 aTan pacdeTta mogenu
«Test-01+MoHTax».
MepekpbITUA Mogenu
3arpy>keHbl paBHOMEPHOM
pacnpeneneHHon Harpy3kom
15 klMa.

z

-187

-253

11 aTtan pac4deTta mogenu B D & s
«Test-01+MoHTax». g
MNepekpbITHa Mogenu S A C R E R
3arpykeHbl paBHOMEPHOW il . SRR I i
pacnpegeneHHon Harpyskom = I 0
15«¢Ma. FOARRRR N i I i
3 aTan pacyeTta Mogenu X
«Test-01+MoHTax». § I
MNepekpbITa Mogenm
3arpyeHbl paBHOMepPHOM Yeunus B konoHHe o ocun «2» 114
pacnpegeneHHon Harpy3kom Ha 11 aTane pacyeTta Mogenu

15 kMa. «Test-01+MoHTax».



MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

PacyeTHble MOOENN MOHOMUTHbIX XXene300eTOHHbIX
BEPTUMKAJIbHbIX KOHCprKHMﬂ.

1. Onpenenenne HanpsbkeHHO-0eOPMMPOBAHHOIO COCTOSIHWSI U PACYETHOTO
apMUPOBAHNS BEPTUKASBbHbIX HECYLLMX KOHCTPYKLNUA OT 4ENCTBMS OCHOBHOMO M 0Cc060ro (¢
YYETOM CENCMUYECKNX BO3AENCTBUIA MHTEHCUBHOCTLIO ? 6annoB) codeTaHnst Harpy3oK.

OCHOBHble MeToAbl MPE0A0NEeHNss BHYTPEHHNX HECOBEPLLEHCTB
rmoGanbHbIX Mogenen:

*Pacuet no texHonorum « MoHTax» - y4yeT 3TarnHoCTn BO3HMKHOBEHUA B
Modesin rpynn anemMeHToB U NCTOPUN NMPUINOXEeHNA Harpy3ku.

MeTtoauka pacuyeta «MOHTax» -
noatanHoe BKMKOYeHUe 3N1IeMeHTOB B cocTaB AePOpMMPOBaHHOW CXeMbl

Jedopmaunm KOHCTPYKLUMI
KOMMEHCMpPOBaHbI
yBenMyeHueM AnnH KONOHH
Ha npeablayLwmnx atanax
«MOHTaXa»

Jedopmaunm KOHCTPYKLUMI
Ha 1 aTane pac4yeTa
mogenu «Test-
O01+MoHTax».

JedopmaLmm KOHCTPYKLMIA H N i

Ha 11 aTane pac4yeTa n T

mopenu «Test- | ' SRS
01+MoHTax».

[edopmaLmm KOHCTPYKUMIA || 1 T [ i I
Ha 3 aTane pac4eTta ] [ 5 i
mogenun «Test- .
01+MoHTax». HedopmaLinm KoHCTPyKLM 115

no ocu «2» Ha 11 atane

pacyeTta mogenu «Test-

O01+MoHTax».



MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX

MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

PacyeTHble MOOENN MOHOMUTHbIX XXene300eTOHHbIX

BEPTUKANbHbIX KOHCTPYKLWA.

1. Onpenenenne HanpsbkeHHO-0eOPMMPOBAHHOIO COCTOSIHWSI U PACYETHOTO
apMUPOBAHNS BEPTUKASBbHbIX HECYLLMX KOHCTPYKLNUA OT 4ENCTBMS OCHOBHOMO M 0Cc060ro (¢
Y4ETOM CENCMUNYECKMX BO3OENCTBUN MHTEHCUBHOCTBIO ? BannoB) COMETAHUS Harpy3oK.

OcCHOBHbIE MeTOAbI npeononeHnsa BHyTpeHHNX HeCcoBEePLUEHCTB

rmoGanbHbIX Mogenen:

*Pacuet no texHonorum « MoHTax» - y4yeT 3TarnHoCTn BO3HMKHOBEHUA B
Modesin rpynn anemMeHToB U NCTOPUN NMPUINOXEeHNA Harpy3ku.

PacueTt BepTUKanbHbIX gedopmauun.
TpaaMunoHHas MmeToauka pacyeTta —

pacyeT moaesnin C NOoJiHbIM HaGOpOM AN1eMeHTOoB HpOGKTHOI?l ANUHLI.

O6Lwmin BUAO, pac4eTHOM
moaenun «Test-01
+dyHOamMeHTHasa nnuTa.
C1=5001/m3

MepekpbITUA Mogenu
3arpyeHbl paBHOMEpPHOM
pacrnpefeneHHoOn Harpyskom
15 klMa.

MakcnmanbHbie
nedopmaumn — B
HWKHUX sipycax
KOHCTPYKUMMN.

M3onons BepTuKanbHbIX
nedopmaunn pacHeTHom
moaenun «Test-01
+dpyHOaMEeHTHas nnuTay.
C1=5001/m3

MELUL

M [lepeme meHHAZ (... @

7 Il 59.23 BE.77
v [ -BE.77 -64.32
(7 [ 6432 61,96
i [] 6186 63,4
o7 [] 59.4 56,95
64,43
62,04
7 [ -52.04 -4358
-47.13
-44 67
-42.22
33,76
o6 [ ] -39.76 373
3485

YnpagneHue WKanard
[ purEHITE CoxpaHuTe
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MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX

MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

PacyeTHble MOOENN MOHOMUTHbIX XXene300eTOHHbIX

BEPTUKANbHbIX KOHCTPYKLWA.

1. Onpenenenne HanpsbkeHHO-0eOPMMPOBAHHOIO COCTOSIHWSI U PACYETHOTO
apMUPOBAHNS BEPTUKASBbHbIX HECYLLMX KOHCTPYKLNUA OT 4ENCTBMS OCHOBHOMO M 0Cc060ro (¢
Y4ETOM CENCMUNYECKMX BO3OENCTBUN MHTEHCUBHOCTBIO ? BannoB) COMETAHUS Harpy3oK.

OCHOBHble MeToAbl MPE0A0NEeHNss BHYTPEHHNX HECOBEPLLEHCTB

rmoGanbHbIX Mogenen:
*Pacuet no TexHonornm « MoHTax» - y4eT aTanHOCTU BO3HUKHOBEHMS B
MOZENW rpynn 3NeMEHTOB U UCTOPUUN NPUIOXKEHNS HArpy3Ku.

1 aTan pacdyeTta mogenu
«Test-01 +cpyHOameHTHas
nnuta+MoHTax».

C1=5001/m3

5 aTan pacyeta mogenu
«Test-01 +cpyHaameHTHas
nnuta+MoHTax».
C1=5001/m3

all
ol
all
1
=1 |
1 i
1 i
-l

-l

PacueTt BepTuKanbHbIX aedopmaumn.
MeTtoauka pacuyeta « MoHTax»

N3onons BepTuKanbHbIX
nedopmaumn pacyeTHOM
moaenu «Test-01
+yHOameHTHas
nnuta+MoHTax».
C1=5001/m3

12 atan pacdeta mogenu «Test-01 +dyHaameHTHaa nnuTa+MoHTax».
C1=5001/M3. MNepekpbITUs Moaenu 3arpyXeHbl paBHOMEPHOW pacnpeneneHHomn

Harpyskon 15 klla.

Hedopmaumm KOHCTPYKLMIA
HWXHero sipyca
KOMMEHCMPOBaHbI
yBenu4yeHmem AnvH KONOHH
Ha npeablayLwmnx atanax
«MOHTaxav.
MakcumanbHble
Oedopmalinii — B HdKHIKX
Apycax KOHCTPYKLNNA.

M e pememwennn Z (... g]

| J JIRNEN

311
367
£4.23
455
45,36
-40.32
3648
3205
27 51
2317
18,73
143 9,85
9,86 5,42
v [] 542 0,98

6867
6423
-43.8
-45.36
-40.92
-36.48
-32.05
27 61
2317
18,73
14,3

Y APSENEHME WK.ANSHH

Coxpanrb|

M pMMEHMTb|
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MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

PacyeTHble MOOENN MOHOMUTHbIX XXene300eTOHHbIX

BEPTUKANbHbIX KOHCTPYKLWA.

1. Onpenenenne HanpsbkeHHO-0eOPMMPOBAHHOIO COCTOSIHWSI U PACYETHOTO
apMUPOBAHNS BEPTUKASBbHbIX HECYLLMX KOHCTPYKLNUA OT 4ENCTBMS OCHOBHOMO M 0Cc060ro (¢
Y4ETOM CENCMUNYECKMX BO3OENCTBUN MHTEHCUBHOCTBIO ? BannoB) COMETAHUS Harpy3oK.

OcCHOBHbIE MeTOAbI npeononeHnsa BHyTpeHHNX HeCcoBEePLUEHCTB

rmoGanbHbIX Mogenen:
*Pacuet no TexHonornm « MoHTax» - y4eT aTanHOCTU BO3HUKHOBEHMS B

Modesin rpynn anemMeHToB U NCTOPUN NMPUINOXEeHNA Harpy3ku.

PacueT ropusoHTanbHbIX Agedopmaumn.

TpagMuMOHHaA MeToAMKA pacyeTa MeTopauka pacyeta « MOHTaX»

M [lepememenus Y [...

.. u_l _l -ﬂepemelneule[...
Bbin . . u J _!
[ Il 3537 k]
A TR Bk
¥ [ 3117 -28 v Il 14.85 1373
W[ .5 |5 v O 1379 127
W[ =% A % 1273 167
[ -23w 20 W] 167 0
e [] -20.78 18, L W [] 1061 A58
¥ [ 1818 |15 w95 B.43
¥ [] -15.59 12! W] 549 742
w7 []-1299 -10; v [ 742 636
Cdm|RIEINE i [ 636 |53
w7 5, %53 424
w[] 52 2 ¥ [ 424 EERE]
W[ 26 £.000000 v e 212

: %[ 212 106

NPAENEHHE WKaN3MH
W] .06 0.000000
Coxparir|
HHDEBI‘IEHHE wranam4

MpurieHITE: CoxpaHuTe

U3oponga gedopmaumii (no Y) cxema N3oponsa gedopmauun (no Y) cxema
BEPTUKANbHbIX KOHCTPYKLWUIA NO OCK «2» BEPTUKAsbHbIX KOHCTPYKLMWIA MO OCU «2»
pacyeTHon mogenu «Test-01 pacyeTHon mogenun «Test-01 +cyHa.
+dyHOaMeHTHas nnuTay. Mnuta+MoHTax».

[edopmMaLumm KOHCTPYKLMIN HUXKHErO sipyca

KOMMNEHCMpPOBaHbl YBENUYEHNEM ANVH KONOHH Ha
npegbIgyLLmMx aTanax « MoHTaxa». MakcumanbHble 118
aecdopManmm — B HXKHUX Sipycax KOHCTPYKLMNA.




MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble Moaenu MOHOJIUTHbIX XKene300eTOHHbIX
MHOr03TaXHbIX U BbICOTHbIX 3OaHUMN.

Pac4yeTHble moagenn MOHOMUTHBLIX Kene3obeToHHbIX

BEPTUKAJIbHbIX KOHCprKHMIZ.

1. Onpenenenne HanpsbkeHHO-0eOPMMPOBAHHOIO COCTOSIHWSI U PACYETHOTO
apMUPOBAHNS BEPTUKASBbHbIX HECYLLMX KOHCTPYKLNUA OT 4ENCTBMS OCHOBHOMO M 0Cc060ro (¢
Y4ETOM CENCMUNYECKMX BO3OENCTBUN MHTEHCUBHOCTBIO ? BannoB) COMETAHUS Harpy3oK.

OCHOBHbIE MeTOoAdbl NpeoaoneHna BHYyTPpEeHHNX HECOBEPLLEHCTB rnodanbHbIX Mo,qene|7|:
*Pacuet no TexHonorum « MoHTax» - ydeT 3TanHOCTN BO3HUKHOBEHNA B MOOENN Tpynn
ANEMEHTOB N NCTOPUKN NPUNTOXKEHUA HArpy3Ku.

PacuyeT ropusoHTanbHbIX gedopmayun.

TpaguuMoHHas MeToAMKa pacyeTa

e penemennn ¥ . [5]

| NI

[
VI EEE 1045 g
W70 6
SN TSR
] i (R R EEH
7] [REEEAE TR}
i GLE - T

767

B L AN

MakcumanbHble
aedgopmaumm
noyY =19 mm.

MeToauka pacyeta « MoOHTaX»

[ § JUQI
Bw,—..
“ M 4R PR~
¥ [ 4.5 dE .
¥ 386 KT
Rk 2491
- R L] 243
g 24 1%
w195 49
W 1949 am
C{m gl 054
O R onr
C{m R 041
ALY (=)
¥ [ 088 =
W% i3]
Hnpananisn wasm|
Mptastrame| EN?MD:
MakcumanbHble 19
aedgopmaumm

noyY =4,8 mm.
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3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 34aHUMN.

YyeT dnandeckon HENMHENHOCTU XKene3obeToHa.

Hdnarpamma gedopmmpoBaHus 6eToHa

Mo CI 52-101-03

padpuk CHMXeHNA moayns
YyNpyrocTu npu yBerm4yeHnm
HanpsxeHnn (ons
KBagpaTM4HOro 3akoHa
aedopmmpoBaHus 6etoHa)

CHuxXeHne Moayns ynpoyroctu

120

OTHOCUTEeNbLHOE Hanpsi>keHue




MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAeniu MOHOJIUTHbLIX Xefe300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 34aHUMN.

YyeT dnandeckon HENMHENHOCTU XKene3obeToHa.

YueT gedopmaumin nonsyvectn 6eToHa

£
Harpyxerue Monayyectb

CI 52-101-03 npegnaratoT yunTbiBaTb Aedopmanmm nosnsy4ecTum
N BBOAST MOHATUE O «NPUBESEHHOM MOAYIEe YNPYrocTu»
ANs pacyeTa Ha ONUTENbHO AENCTBYIOLLNE HArpy3Ku.

Ep.=Ep/ (1+Dy,)
®,,=10..34

121



MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAesniu MOHOJIUTHbLIX Xefne3006eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 3jaHUMN.

YyeT dnandeckon HENMHENHOCTU XKene3obeToHa.
NMpob6nema

CoBpeMeHHas MexaHuKa »ene3obeToHa, No3BonsLlas y4ecTb MHOrme
0ocoGeHHOCTU ero paboTbl (dusanyeckass HENMMHENHOCTb,
TpelwunHoobpa3oBaHue, NonN3y4ecTb, YcaaKy, 0COGEHHOCTUN CLENNEeHNS
OeToHa c apmaTtypoi), He UMeeT afilekBaTHOW peanuaaunum B obLei
KOHLIeNnuuio npoLecca NpoeKTUPOBaHNSA CNOXHbIX OObEKTOB
CTPOUTENbCTBA.

Cne,u,yeT YUNTbIBATb: NMPakKTU4ECKN BCE, YTO MNnpearnaraet HamMm Hayka 1 HOpMbl
NPoeKTNpoBaHUA, OTHOCUTCA K AOCTAaTOYHO NMPOCTbIM KOHCTPYKTUBHbLIM
ANeMeHTam (qau.le BCEro npocTo CTepXeHb, Aia eLle N He B obLem
cny4ae HanpsaxXeHHoro COCTOFlHVIFI) npmn egquHCTBEHHOM BapunaHTe
3alrpy>xeHuns.

«[lo-euduMomy, OCHOBHbIM ripuU pacHeme nockux 6e3barnoyHbIxX
nepekpbimutl 6ydem sensimbcs pacdem ¢ ucrioni3oeaHuem 3BM. He
COBCEM SICHO, 8 KaKUX CIly4asix, 8 Kakoli Mepe u Kakum obpa3omMm 8 3mom
cryqae criedyem ydumbi8ameb MposisrieHUe Heyrnpyaux ceolicme
)xernezobemoHa, 8 Kakol mepe criedyem 0orycKkamb
nepepacripedesieHUe MOMEHMOS...»

H.N.KapneHko, 2004 200

O6LMe BONPOChl K TEXHONOINMY y4eTa HenmHenHon paboThl
»xenesobeToHa:

1. Kak BblOpaTb pacyeTHy KOMOMHAaLUIO 3arpy>KeHui, ecriv He
MCMONb30BaTh NPUHLNM CyNneprnosnLuu.

2. Kak HanTu To coveTaHune Harpysok u (camoe rnaBHoe!)
nocrnegoBaTesibHOCTb UX AeNCTBUS, YTOObI pelumnTb 3agady Teopumn
Non3y4ecTu

3. Kak BbINOMHUTb ANHAMUYECKUIA pacyeTt (BeTpOBbIe nynbcaunu,
CGIZCMMKa), €CJ1n cooTBETCTBYIOLWMNE METOOUKN OPUEHTUPOBAHDLI Ha
ncnosib3oBaHMe MmogasribHoro aHarnim3a, a oH NPpMMEHMM TOJ1bKO K
NUWHENHBIM CUCTEMAaM.

4. Kakum o6pa3om MOXHO NPoOBEPUTL OOLLYI0 YCTONYMBOCTb CUCTEMBI,
eCcrnn MeToauKa onpeaeneHnst KpUTUYECKOro COCTOAHNS 122
pa3paboTaHa TONbKO AN YNpyrux CUCTEM.



MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

3. PacyeTHble MoAenu MOHOJIUTHbLIX Xefne300eTOHHbIX
MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

YyeT dnandeckon HENMHENHOCTU XKene3obeToHa.

AnbTepHaTUBHbIE BapuaHTbl pelleHnin Npu pacyeTtax c
y4eTOM HeJIMHEeMHOU paboTbl XXerne3obeToHa.

1.  3ameHuTb nouck PCY 3agaHuem HekoToporo Habopa 3apaHee
onpeaeneHHbIX KOMOUHAaLMIN Harpy3oK U Npu 3TOM NOTEPATh
YBEPEHHOCTb B TOM, YTO He MponyllieHa camas onacHas KoMouHauums.

2. an,El,yMaTb CTaHOapTHbIE peXUMbl pealin3aunn nocriegoBaTesibHOCTU
Harpy3okK 1 onpeaendrb ,u,ecbopmau,vm NnoJiI3y4eCTn TOJbKO AJ1A 3TUX
pEXNMOB.

3. OrTkasaTbCsa OT ANHAMUYECKNX pac4yeToB, nepel7|,£|,;| Ha NCnosrb3oBaHNe
KOSC*)(*)I/ILI,I/IGHTOB ANHaAMWYHOCTW, KOTOPblEe YCTaHOBJ1EHbLI OJ1A
HECKOJbKUX TUMNYHbIX CITy4YaeB N HE obasaTenbHo COOTBETCTBYHOT
paccMmaTpmnBaemMomy Ccriy4dato.

4. 3aMeHUTb NPOBEPKY YCTONYMBOCTM PABHOBECUS PacYeToOM Mo
nedopM1pPOBaHHOM CXeMe, 3apaHee npeanonaras, YTo NosiBneHme
MPUHLMNUANBHO OTNINYHON hopMbl AedPOPMUPOBAHUSA HEBO3MOXHO.

YdyeT pu3nyeckon HeriMHEMHOCTU Xerne3o06eToHa.
TexHonorusa pac4yeToB C y4eTOM TpeboBaHUN HOPM U
TEeXHOJIOrM4eCKUX BO3MOXXHOCTEN pacyeTHbIX npoueayp.

1. Pac4yeTt HecyLmnX KOHCTPYKUNA B NIMHENHOW MNOCTAHOBKE C
NCMNONb30BaHNEM OTAESbHbIX 3arpy>KeHnn (Ha NpuHUune cynepnosnumm),
dopmupoBaHue PCY, pacyeT apMMpoBaHUS KOHCTPYKTUBHbIX SNIEMEHTOB
Mo HOpMaM Ha OCHOBe AedOPMaLIMOHHbLIX KpUTEPUEB (T.€. C yHETOM
PM3N4ECKON HENUHENHOCTN).

2. Pacuet (0600LLeHHbIN) gedhopmanmin kene3obeTOHHbIX KOHCTPYKLMIA C
y4EeTOM MON3y4ecTn (C NPUMEHEHNEM peayLMpPOBaHHOIO MOAYIIS
ynpyroctu (Ered) ¢ ncnonb3oBaHnem HazHa4yaeMbIX KOMOUHaLMI
3arpy>xeHun.

3. Pacuet gedopmauui oTaenbHbIX XXene3obeTOHHbIX 3NIEMEHTOB MO
«TOYHbIM» METOANKAM C Y4ETOM YCTAHOBMNEHHOINO apMMPOBaHNS U
Ha3Ha4yaeMbIX KOMOUHaLMI 3arpy>XeHni. 123
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4. KoHCcTpyKUuKN byHOAMEHTOB U 3arnyoyieHHbIX YacTeun
MHOrO3TaXHbIX U BbICOTHbIX 3jaHUMN.

OCHOBHbIe TUNbl KOHCTPYKUUNA (PyHAAMEHTOB:
1. ®dyHOaAMEHTHbIE NNUTbI;
2. CaaviHble oyHOAMEHTbI;
3. KombuHMpoBaHHbIE MANTHO-CBaNHbIE DYHOAMEHTHI.

KOHCTPYKTMBHbIE peweHus (hyHAaMEHTHbIX KOHCTPYKLUUW OOMKHbI

obecneymBaTthb:

-Hecywyro cnocoBHOCTL OCHOBaHUSA U ANEMEHTOB (DYHOAMEHTHbBIX KOHCTPYKLUIA
30aHus;

-HenpeBbiweHune gecdhopmaumin ocHoBaHUA nNpeaenbHO A0MYCTUMbIX BEMUYKH;
-YCTOMYMBOCTb KOHCTPYKTMBHOW CUCTEMbI 30aHUS B LLIENOM U PyHOAMEHTHbIX
KOHCTPYKUWUIN B YACTHOCTMW.

Onsa noaTBepXXAeHUs 060CHOBAHHOCTU MPUHATbLIX KOHCTPYKTUBHbIX peLueHun
BbIMOJTHAKOTCSA pacyeTHble NPOBEPKN OCHOBAHUA U (pyHAAMEHTHbIX
KOHCTPYKLMUW, 30aHUA B LIENIOM U OTAENbHbIX KOHCTPYKTUBHbIX 3JIEMEHTOB.

MMmaBHbIN NapameTp ANA pacyeToB OCHOBaHUA — edOopMaLMOHHbIE CBOMCTBA

ocHoBaHus (koadduuymneHT noctenn) — HOPMAMU HE OMPELOEJIEH!

CyuwecTBylowme peLueHus:
-Mopgenb ocHoBaHusa BuHknepa — koadpdpuumneHT noctenn C;
-Mopgenb ocHoBaHus NacTtepHaka - koadpdpuumeHT noctenn C1 n C2 (yder
pacnpegennTeribHbIX CBOUCTB OCHOBaHUS);
-Mogenb B.I. deqopoBckoro — nepemeHHbIn kKoaddununeHT noctenu C.

OcobeHHOCTU Moaenen:

-Mogenb ocHoBaHust BuHknepa — koaddmumneHT noctenu C:

OTcyTcTBME yyeTa pacnpenenuTeribHbIX CBOMCTB OCHOBaHUS,
CnoXxHOCTb B onpeaeneHnn YNcrneHHoro 3HavyeHuns k-ta C.

-Mopgenb ocHoBaHusA NacTtepHaka - koadpdpuumeHT noctenn C1 n C2 (ydet

pacnpeaennTenbHbiX CBOMCTB OCHOBAHUSA);

CnoxHOCTb B onpeaeneHnn YincrneHHoro 3HadyeHns k-toe C1 n C2
— He0BX0OMMO 3HAHWE BEMUYMHBI CXXMMAEMOW TOSLLN rpyHTa
(cywecTBeHHO HEOAQHOPOAHA NPWU CYLLECTBEHHO MEHSAIOLLNXCA
HanNpPsXKeHUAX No4 NOAoLWBON dYHOAMEHTHOW NAUTHI).

-Mogenb B.I. ®egopoBckoro — nepemeHHbIn koadpduumneHT noctenu C.
Pa3paboTtaHbl YACNEeHHbIE MeToAbl pacyeTa 3HavyeHus K-ta C1 Ha
OCHOBE BENUYUH Hanps>XeHWn nog PyHaaMeHTHOM NIIUTON, AaHHbIX
No reoflorM4eckoMy CTPOEHUK OCHOBAHNA N (PU3NKO-MEXAHUYECKNX
XapaKTepUCTMKax rpyHToB (peanu3oBaHbl B MPOrpaMMHOM
komnnekce «KPOCCy).
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Hanbonee TexHONorn4yHasa pac4yeTHas TEXHONOIUsS NpU NPOEKTUPOBaAHUMU
3paHun — moaens B.I. ®egopoBckoro (nporpaMmmHbiv komnneke «kKPOCCy).



MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

4. KoHCcTpyKUuuKM byHOAAMEHTOB U 3arnyoyieHHbIX YacTteun
MHOro3TaXHbIX U BbICOTHbIX 3JaHUMN.

TexHonorusa pacyeTta 3aaHusa ¢ y4yeTom aecpopMaLMOHHbIX CBOUCTB OCHOBaHUS
(Mogenb B.I. defopoBckoro — nepemMeHHbin koaddpuumeHT noctenu C 1/m3).

1-1 aTan: onpegeneHne pacyeTHbIX HaNPs>KeHU No4 NoAoLwBon oyHAaMeHTa (C y4eToM
B3aMMHOIO BNUAHUSA HaAMYHOAMEHTHbIX KOHCTPYKUUIA).

Mopenb 3gaHus

2
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MICY. Kadpenpa >xene3o6eToHHbIX M KaMEHHbIX KOHCTpYKUMiA. Mpod. KabaHues O.B.

4. KoHCcTpYKUMU hbyHOaAMEHTOB U 3arnyosieHHbIX YacTeun
MHOIO3TaXHbIX U BbICOTHbLIX 34aHUN.

TexHonorusa pacyerta 3gaHus ¢ yyetom aAedopMaLMOHHbIX CBOUCTB OCHOBaHUS
(Mogenb B.I. defopoBckoro — nepemMeHHbin koaddpuumeHT noctenu C 1/m3).

2-1 atan: mogenb FTPYHTOBOro OCHOBaHUA nnowaakun.

WHXKEHEPHO-MEONOMMYECKWIA PA3PES II-ll
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Mogenb rpyHTOBOro ocHoBaHus nrowagkm B «K KPOCC».
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Cxema reonormyeckoro paspesa B «KPOCC».\



MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

4. KoHCTpYKUMU byHOAMEHTOB U 3arnyosieHHbIX YacTeun
MHOro3TaXHbIX U BbICOTHbIX 34aHUN.

TexHonorus pacyerta 3gaHus ¢ y4yeToMm aecopmMaLMOHHbIX CBOUCTB OCHOBaHUS
(Mogenb B.I. ®egopoBckoro — nepeMeHHbI koaddpuumeHT noctenun C 1/m3).

3-1 atan: pacyet koaddpumumenTa noctenu C1 (komnnekc «KKPOCC» n nepegava
pesynbsratoB B “SCAD”.

oadpuiuedT ynpyror... [X]
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N3onons koadpduumeHTta noctenn C 1/m3

4-n atan: pacyet B “SCAD” mogenu 3gaHus (oparmeHTa) ¢ onpegeneHmem
AedopMaunin, HanpPs>KeHUM U apMUPOBaHUS.
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MICY. Kadbenpa xene3o0b6eToHHbIX U KaMeHHbIX KOHCTpyKumiA. MNpod. KabaHues O.B.

4. KoHCcTpYKUMU hbyHOAMEHTOB U 3arnyosieHHbIX YacTeun
MHOTO3TaXHbIX U BbICOTHbLIX 34aHUN.

OCHOBHbIEe TUMbI KOHCTPYKUUN DYHOAMEHTOB:
1. CBaNHble M KOMOUHUPOBaHHbIE NIIUTHO-CBaNHbIe (pyHAAMEHTbI
1.1 CBaun-ctonkm.

CXEMA KOMBEUHWPOBAHHOIO MIUTHO-CBARHOIC &YHOAMEHTA
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MICY. Kadbenpa xene3o0b6eToHHbIX U KaMeHHbIX KOHCTpyKumiA. MNpod. KabaHues O.B.

4. KoHCTpYKLUMN DyHOAAMEHTOB U 3arnybsieHHbIX YacTeun
MHOIr03TaXHbIX U BbICOTHbIX 34aHUN.
OCHOBHbIEe TUMbI KOHCTPYKUUN DYHOAMEHTOB:
1. CBaNHble M KOMOUHUPOBaHHbIE NIIUTHO-CBaNHbIe (pyHAAMEHTbI
1.2 Bucsume cawn.

CXEMA HECYILIMX KOHCTPYKL|MIA
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MICY. Kadbenpa xene3o0b6eToHHbIX U KaMeHHbIX KOHCTpyKumiA. MNpod. KabaHues O.B.

4. KoHCTpYKUMU byHOAMEHTOB U 3arnyosieHHbIX YacTeun
MHOro3TaXHbIX U BbICOTHbIX 34aHUN.

OCHOBHbIEe TUMbI KOHCTPYKUUN DYHOAMEHTOB:
1. CBaNHble M KOMOUHUPOBaHHbIE NIIUTHO-CBaNHbIe (pyHAAMEHTbI
1.2 Bucsume cawn.
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Bbicoko3aTpaTHOe U TPyAOEMKOEe KOHCTPYKTUBHOE peLueHue!



MICY. Kadbenpa xene3o0b6eToHHbIX U KaMeHHbIX KOHCTpyKumiA. MNpod. KabaHues O.B.

4. KoHcTpyKUuMn doyHaamMmeHTOB U 3arnyosieHHbIX YacTeun
MHOIo3TaXHbIX U BbICOTHbLIX 34aHUMN.

OCHOBHbIEe TUMbI KOHCTPYKUUN DYHOAMEHTOB:
1. CBauWHble N KOMOMHUPOBaHHbIE MNIIUTHO-CBaNHble PYHAAMEHTDI
1.2 Bucsiume cBam.
1.2.1. PacuyeT aedpopmMaLiMOHHbIX CBOMCTB CBaMHbIX
¢yHaamMeHTOB.

K pacuery 0ca10K CBaiiHbIX H CBAIHO-TUINTHBIX GyHIaMEHTOB

C.B.Kypumno, A.I.Ckopoxonos, B.I'.®enoposckuii
HHUHMOCII, Mockea, Pocens
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MICY. Kadbenpa xene3o0b6eToHHbIX U KaMeHHbIX KOHCTpyKumiA. MNpod. KabaHues O.B.

4. KoHCTpYKUUKN byHOAMEHTOB U 3arnyofeHHbIX YacTen

MHOrO3TaXHbIX U BbICOTHbLIX 30aHUN.
OCHOBHbIEe TUMbI KOHCTPYKUUN DYHOAMEHTOB:

1. CBauWHble N KOMOMHUPOBaHHbIE MNIIUTHO-CBaNHble PYHAAMEHTDI

1.2 Bucsauue cBamu.

1.2.1. PacyeT gecpopmMaLiMOHHbIX CBOUCTB CBaMHbIX

¢yHaamMeHTOB.

Pac4yeT uncneHHbiMn metogamu (Metogmka B.I. ®egopoBckoro) koagduumeHTa
nocTenu ceanmHoro oyHaaMeHTa Ha OCHOBE MoAenn AeddOopMUPOBaHNSA IPYHTOBOMO

ocHoBaHus Ha rmybuHax 80-90% AnvHbI BUCAYMX CBaM.
Pac4yeTHbIn komnnekc «KPOCC»

5 ouhe Paiacvpensve: taizsies i, O Copoe Crpaes =18 X

" X ' I S IR N 3 T 1
T s inEEaEEEn /

MnuTHO-cBanHbIN yHAamMeHT 30-TK 3TaXXHOro goMa.

YCROBHbIN MHXEHEPHO-
e o

reonorn4yeckmmn paspes no nNnMHUm
«1-1».

BapwuaHT ¢ 6ypoHabusHbeimn ceasimu (CFA) D800 mm L=11 m.

Pac4yeTHble 3HavYeHnsa koadpdpumumeHTa noctenu C1.

C1=175 1/m3

| e e oo || [0l aaKa CTPONTENLCTBA.

» WH)XeHepHo-reonornyeckue
CKBaXMHbI C AAHHBIMY MO rpyHTaM.

C1=345 1/m3

C1=195 1/m3

C1=210 1/m3

C1=225 1/m3
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MICY. Kadbenpa xene3o0b6eToHHbIX U KaMeHHbIX KOHCTpyKumiA. MNpod. KabaHues O.B.

4. KoHCTpYKUUKN byHOAMEHTOB U 3arnyofeHHbIX YacTen
MHOrO3TaXHbIX U BbICOTHbIX 3aHUMN.

OCHOBHbIEe TUMbI KOHCTPYKUUN DYHOAMEHTOB:
1. CBauWHble N KOMOMHUPOBaHHbIE MNIIUTHO-CBaNHble PYHAAMEHTDI
1.2 Bucsiume cBam.
1.2.1. PacuyeT aedpopmMaLiMOHHbIX CBOMCTB CBaMHbIX
¢yHaamMeHTOB.

MnuTHO-cBanHbIN yHAaMeHT 30-Tn 3TaXHOro goma.
BapwuaHT ¢ 6ypoHabueHbiMu cBagmm (CFA) D800 mm L=11 m.
PacyeTHble 3HavyeHuns HanpshkeHun Ha rnybuHe 90% anuHbl cean (RZ).

RZ=33 1/m2

RZ=48 1/m2

RZ=42 1/m2

RZ=60 1/m2

C1=175 1/m3
// C1=195 /w3

C1=210 1/m™3

MNUTHO-CBaNHbLIN
dyHaameHT 30-Tn
3TaXXHOro Aoma.
BapuaHT C

OypoHabuBHbIMKU CBasiMn C1=225 1/m3
(CFA) D800 Mmm L=11 m.
PacyeTHble 3Ha4eHna C1=345 Tihd

KoabmumeHTa noctenm
C1.

MNuTHO-CcBanHbLIN PyHOAMEHT
30-Tn aTaxkHoro goma.

BapwuaHT ¢ 6ypoHabnBHbIMK
ceasamm (CFA) D800 mm L=11 m.
PacueTHble 3Ha4yeHuss ocagok
dyHOoameHTa.

PacueTHasi TexHOMorma NporHo3a ocagok CBanHbIX N CBANHO-MITUTHBIX
dyHOAMEHTOB C MCNOSIb30BAHNEM BUCAYMX CBaW — HEOBXOAUMbIN

WHCTPYMEHT NPOEKTMPOBAHUSA (DYHAAMEHTOB MHOMO3TaXKHbIX U BbICOTHbIX
30aHUN.
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MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

4. KoHcTpyKUMU dyHOaAMEeHTOB U 3arnyoneHHbIX YyacTen

MHOrO3Ta)XXHbIX U BbICOTHbIX 34aHUMN.

OcCHOBHbIE TUNbI KOHCTPYKUUIA (PyHOAMEHTOB:
1. CBanHble M KOMOUHUPOBaHHbIE NIIUTHO-CBaNHbIe (pyHAAMEHTbI
1.2 Bucsiume cBam.

1.2.1. PacyeT aechopmaLMOHHbIX CBOMCTB CBaUHbIX
¢yHaameHToB. UTepaunoHHasa TexHonorua pac4yerta C1.

UcxopgHaa mopenb RZ Mopenb reonorumn C1ot
SCAD (C1=const) - «KPOCC» —
Moaens SCAD
Mopaenb reonorumn <| RZ C1
C1o2 «KPOCC» pep‘yuupogaHao1
Mopenb SCAD
C1 Rz — Mopenb reonoruun C1
peayunpoBaHa02 «KPOCC» — 03

«KPOCC»

Mopenb reonorum

C1o4

Mogens SCAD
C1
peayuupoBaHa03

Mopgens SCAD
C1
peayumpoBaHa04
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MICY. Kadbenpa xene3o0b6eToHHbIX U KaMeHHbIX KOHCTpyKumiA. MNpod. KabaHues O.B.
4. KoHCcTpyKUuumn cbyHOaAMEHTOB U 3arnyoneHHbIX YacTeun
MHOIO3TaXHbIX U BbICOTHbLIX 3.qa|-w||7|.

OCHOBHbIEe TUMbI KOHCTPYKUUN DYHOAMEHTOB:
1. CBauWHble N KOMOMHUPOBaHHbIE MNIIUTHO-CBaNHble PYHAAMEHTDI
1.2 Bucsiume cBam.
1.2.1. PacuyeT aedpopmMaLiMOHHbIX CBOMCTB CBaMHbIX
¢yHaameHTOB. UTepaumnoHHana TexHonorusa pacyeta C1.

UcxopgHas mopenb
SCAD (C1=const) C1=72 1/m3

RZ o \ C1=79 1/m3

C1=86 T/m3
/[ [/

C1=851/m3 C1=73 1/m3
C1=98 1/m3
L I

C1=92 1/m3

C1o2 C1=75 /M3 \ | IC1=107TIM3
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MICY. Kadbenpa xene3o0b6eToHHbIX U KaMeHHbIX KOHCTpyKumiA. MNpod. KabaHues O.B.
5. 3awmTa MOHOJTIUTHbIX XKeyle300€eTOHHbIX MHOIFrO3Ta)XHbIX U
BbICOTHbIX 34aHUN OT NPOrpeccuUpyroLero oopyLieHus.

OcHoBHas Lenb KOHCTPYKTUBHBIX PELLUEHWIA:
Ob6ecneyeHue CONMPOTUBNSAEMOCTU HECYLUMX KOHCTPYKLUN 30aHUSA
nporpeccupyrouwemy (naBUHOo6pasHOMY) OOpyLLUEHUIO.

HOpMaTVIBHbIe AOKYMEHTbI:

. CI1 52-103-2007 «>Kene3o0eToHHbIE MOHOMNMUTHbIE
KOHCTPYKLUNWN 30aHUNY;

. «PekomeHaaumn no 3awmTe MOHOMUTHBIX 30aHUN OT
nporpeccupytoiero odpyweHna» (MockomapxuTtekTypa,
2005r.);

. «lMocobne No NpPoeKTUPOBAHMIO XKUMbIX 30aHKiA. Bein. 3.
KoHcTpykumm xunbix 3gaHunin (k CHull 2.08.01-85» (M. CU
1989 r.)

HopmupoBaHue Bo3oeUCTBUSA :
OTeyecTBEHHbIE HOPMBI:

- Bo3pencteue - yganeHune noboro BepTukanbHOro HecyLlero
arnemMeHTa 1 COOTBETCTBYIOLLME MEXaHU3Mbl NMPOrpeccupytoLLero obpyLleHus.

- OueHKa KOHCTPYKLMKU — MO KpuTepusam | rpynnbl npeaenbHbIX
COCTOSIHMM (C OTCYTCTBMEM OrpaHMYeHnn no gecopmaumsam n packpbITUO

TPELUMH).

3apybexxHble HOpMbI:

- Bo3penctBue: +cunosoe aBapuinHoe Bosgencrame (AK )

- CLWA (ASCE [C2.5]) : 1,2D+Ak+(0,5L unu 0,5S)

- EBponeinckme Hopmbl (Eurocode 1) : D+ Ak+ 0,5L nnu
D+ Ak+ 0,2S+0,3L nnwn
D+ Ak+ 0,5W+ 0,3L

MexaHun3MbI nporpeccupyrowero oopyLieHus:
MexaHunsm | Tuna:

1-1 -2

5 P MocTynaTtenbHoOe cMelleHne
1 e | S mslgg}/ BHN3 BEPTUKaIbHbIX
g KOHCTPYKUMIA (MNKn OTAENbHbIX
1 i ?é A NX YacTen), pacnosioXXeHHbIX
g ‘. /</ ‘ // Hag, NoKasnbHbIM pa3pyLUeHneEM.
1 E | i | g CT e |
e
E
s:* s ¥ Jeel j

o | | 136
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5 0O © © )



MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

5. 3awmTa MOHOJIUTHbLIX XKeJ1e300€TOHHbLIX MHOIMO3TaXHbIX U

BbICOTHbIX 3JaHUN OT NporpeccupyroLlero oo6pyLIeHus.

OcHoBHas Lesnb KOHCTPYKTUBHBIX PELUEeHUI:
Ob6ecneyeHue CONMPOTUBNSAEMOCTU HECYLUMX KOHCTPYKLUN 30aHUSA
nporpeccupyrouiemy (naBMHoo6pasHOMy) oOpyLLEHUIO.

MexaHu3Mbl NPOrpeccupyroLlero obpyLueHus:

MexaHuam |l Tuna:

Y3EA ‘AT

_wanoH

00

" 300

3100

3100

4

12 |

3.3

HAPYRHAS

CTEHA
e %f{% KPHTHE
\\
R \

OaHOBpEMEHHbIN NOBOPOT KaXK40M KOHCTPYKTMBHOM YacTW 30aHUS, PacrnonoXeHHOW Haz
nokanbHbIM paspyLUeHNneM, BOKPYr CBOEro LieHTpa BpaLleHus (Npu paspyLUeHnn CBA3EN
3TUX KOHCTPYKLUMI C HENOBPEXOEHHBIMWU AIEMEHTaMM 30aHUS).

MexaHuam Il Tuna:

1-1

i) - H=t

}e— g [

g

g | u[j P

+ ;D:;:i ) s v
C‘T —{f (*% CJ (3

OTpbIB NEPEKPLITUS,
pacnonoXXeHHOro HermocpPeaCTBEHHO
Haf nokarnbHbIM paspyLLUeHNeM, OT
PacnorioXXeHHOro HaJ HUM MNUoHa.

MexaHuam IV Tuna:

= = | —
] | Lf]
I -
) ﬁ%ﬂ g 1 EZ;____%H
2 = =) i o
El, — [:J 1 [:I - ’i_
S 6 & o6

OTpbIB NEpEKpLITUS,
pacnonoXXeHHOro HermoCpPeACTBEHHO
Haf nokarnbHbIM paspyLLUEHNEM,
BMECTE C pacroioXXeHHOro Ha
nepeKpbITUN MUNTOHOM.
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MICY. Kadbenpa xene3o0b6eToHHbIX U KaMeHHbIX KOHCTpyKumiA. MNpod. KabaHues O.B.

5. 3awmTa MOHOJIUTHbLIX XKeJ1e300€TOHHbLIX MHOIMO3TaXHbIX U

BbICOTHbIX 3JaHUN OT NporpeccupyroLero oo6pyLIeHus.

OcHoBHasi Lienb KOHCTPYKTUBHbIX PELLUEHWNIA:

Ob6ecneyeHue CONPOTUBIIAEMOCTU HECYLLUX KOHCTPYKLIUA 30aHUA
nporpeccupyrouiemy (naBMHoo6pasHOMy) OOpyLLUEHUIO.

AHanu3 BO3MOXHOCTU peanu3aumum mexaHu3moB
nporpeccupymoilero oopyweHus tunos ll; IllI; 1V

=1

1
oy e d B po 13 med 3
1 L) -t
10 " -0 -
1 1
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M oW -m|| w0 |1
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e

8
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CxemMa KOHCTPYKTMBHOIO peLleHnst MOHOSTUTHOW
Xene3obeTOHHOWN KOMOHHbI: apMaTypHbIe
CTepXXHM obecneyvnBaloT CBA3b

aCMONOXEHHbIX O

r Hag OpYyrom KOJTOHH.

= AN HOSA MEM A @RE AL - INsm=

8B ATRABG 0L Hemee e Beng

e 1 ] dndnGh st B MR D L

s e S 3 o ¥

Cxema KOHCTPYKTUBHOIO peLleHnd MOHOSIUTHON

ene3obeTOHHON CTEHbI: apMaTtypHble
CTepXHN obecneyvnBaloT CBA3b
pacnonoXeHHbIX Apyr Hag OPpYromMm CTeH.

8

CxeMa KOHCTPYKTUBHOIO peLLeHMst MOHONUTHOMO
Xene3obeTOHHOro NepeKpPbITUA: apMaTypHble
CTEPXXHM HE MPEpPLIBAOTCA Ha Ornope (KOJNTIOHHE).

BbiBOA: KOHCTPYKTUBHbIE
peleHnss MOHOSTUTHbIX
XXene3o0eTOHHbIX
KOHCTPYKLUMNA
obecneyunBaroT
HEeBO3MOXHOCTb
peannsauum mexaHu3moB
nporpeccupyroLiero
o6pyweHus tunos li; Ill; IV

| T T DR
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MICY. Kadbenpa xene3o0b6eToHHbIX U KaMeHHbIX KOHCTpyKumiA. MNpod. KabaHues O.B.

5. 3awmTa MOHOJIUTHbLIX XKeJ1e300€TOHHbLIX MHOIMO3TaXHbIX U
BbICOTHbIX 3JaHUN OT NporpeccupyroLero oo6pyLIeHus.

OcHoBHas Lenb KOHCTPYKTUBHbBIX PELUEHWI:
Ob6ecneyeHue CONPOTUBIIAEMOCTU HECYLLUX KOHCTPYKLIUA 30aHUA
nporpeccupyrouiemy (naBMHoo6pasHOMy) OOpyLLUEHUIO.

AHanus Bo3MOXHOCTU peanusauum MexaHM3moB
nporpeccupyroliero obpyweHus tuna l.

Cxema HecyLMX KOHCTPYKLUMA MOHOMNMUTHOrO 3aaHus. Pa3pylieHne cpeaHen KOOHHbI.

—
B >kene300eTOHHbIX KOHCTPYKUUAX (DOPMUPYIOTCA NOKalbHble YH4ACTKN C Pa3pyLUIEHHbIM
BGeToHOM.

[MpogonbHasa apmaTypa yTpaymBaeT Npu3Hakm HOpMaTMBHOM floKanuMsauuu.
Ha y4acTkax ¢ paspyLueHHbiM 6eTOHOM NpoaosibHas apMatypa paboTaeT no npuHUmuny
pacTsXXMMON HUTK (Npu obecnevyeHnn HeobXoaMMON aHKEPOBKN).

MpeanoxeHusa no npuHuunam bopMMpPOBaAHUA PACYETHON MoOenu:

Pacuet xene3ob6eToHHbIX KOHCTPYKLMI 30aHUSA N0 CXeMe C Bpe3aHHbIMU LLUapHUpamm B
reoMeTpuyeckn HenmMHENHOM NOCTaHOBKE C MPOBEPKOM apMaTtypbl N0 KpUTepusm
PaCTS>KMMON HUTW.

CxemMa HecyLUMX KOHCTPYKLIMA MOHOMUTHOrO 34aHus. PaspylieHne kpaHen KONOHHbI.

> [Tpn «yganeHnny» KpamHux HeCyLLmMx
/ 3M1IEMEHTOB XXene300eTOHHbIX KapKacHbIX
30aHun obecnednTb HeobpyLleHne
f / KOHCTPYKLUMUIN B paMKax TpaguLMOHHbIX
KOHCTPYKTUBHbIX PELUEHNA HE

¢ / NPeacTaBnseTCs BO3MOXHbIM.

MpennoxeHns No NpuHUMnam obecnevyeHns yCTon4nBoCTM OT NPOrPECCUPYHOLLETO
obpyLieHus:

. lMpumeHeHne cneunanbHbIX KOHCTPYKTUBHBIX MPUEMOB, MO3BOMSIOLLMX 3admKcmpoBaTb
KOHCTPYKLWM, PacronoXeHHble HaJ «yaarneHHbIM» 31eMeHTOM (Hanpumep — NoABeCcKa KOMOHH K
BEPXHUM 3Taxam)

. [MprMeHeHMe B kKa4eCTBE KINOYEBbIX 3NIEMEHTOB 30aHUSA KOHCTPYKLMIA, obnagatoLmnx 6OJ'IbLIJI/IMVI1 39
3anacamu HecyLlen cnocobHOCTU (MO NpUMepy 3apybexHbIX HOPM).

* an/IMeHeHVIe pe3epBHbIX HECYLLUNX 3J1EMEHTOB, Ll,y6J'IVIpyIOLLLI/IX KIno4YeBbl€ KOHCTPYKUMN 30aHUA.




MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

5. 3alumTa MOHONMUTHbLIX XeNe300eTOHHbIX MHOMO3TaAXHbIX U
BbICOTHbLIX 3JaHUN OT NPOorpeccupyrowiero oopyLieHus.

OcHoBHas Lenb KOHCTPYKTUBHBIX PELLUEHWIA:
Ob6ecneyeHue CONMPOTUBNSAEMOCTU HECYLUMX KOHCTPYKLUN 30aHUSA
nporpeccupyrouwemy (naBUHOo6pasHOMY) OOpyLLUEHUIO.

MpeanoxeHus No KOHCTPYKTUBHbLIM peLueHUsiM, obecneynsaoLLmm
3alLUMTY 30aHMI OT NporpeccupyoLLiero obpylueHus: «Moasecka»
KONMOHH HaA yAaneHHbIM 311eMEHTOM

KoHcTpyKuum

NOBbILLEHHOMN M

XXECTKOCTU (CTeHbI K I "-l |{.=“|I,. T -“ ]

6anku) B BEpxXHeEM ; Tlirﬁi i
| '"‘II |

spyce 3naHus

YnaneHHas

yrrnosas ]
KOMOHHa '

PacuyeTHoe BepTUKanbHOe apMpoBaHme PacuyeTHoe ropusoHTasnbHoe apMUpoBaHme
KOHCTpyKUMiA (ASmax=20,8 cm2/m) KOHCTpYKUMiA (ASmax=21,7 cm2/m)

BeiBoa: «CneuymanbHbie» KOHCTPYKTUBHbIE pELUEeHNA MOTyT obecneunTb

3aLMTy 30aHUS OT NPOrpPeccupyoLLero OGpyLLIEeHMSI.




MI'CY. Kadeapa >xene3o6eToHHbIX 1 KaMEHHbIX KOHCTpyKumiA. lMpod. KabaHues O.B.

5. 3awmTa MOHOJIUTHbLIX XKeJ1e300€TOHHbLIX MHOIMO3TaXHbIX U
BbICOTHbIX 3JaHUN OT NporpeccupyroLlero oopyLieHus.

OcHoBHas Lenb KOHCTPYKTUBHbIX PELLEHWIA:
Ob6ecneyeHne CONMPOTUBNSAEMOCTU HECYLUMX KOHCTPYKLUNA 30aHUSA
nporpeccupyrouwemy (naBUHOoo6pasHOMY) OOpyLLUEHUIO.

MNMpeanoxeHUa NO KOHCTPYKTUBHbIM pelieHnsM, obecnevmsarowmm
3alWmMTy 30aHuK OT nporpeccupyroero obpyleHns: «lfMogseckar»
KOJSTOHH HaZ yaaneHHbIM 3f1IEMEHTOM

[MpoekT 30-Tn aTaXKHOro XMoro goma

Ml D:\SDATA\HMMHB\Progressive CollapseXHosock6_Tonc [p_06p (104x201_310x404_504x601).SPR

®aq Ao@y @ gLy B ap@ N |- Ans-L-T O

3
L]
«[NogBecka» KONMOHH HaA «yAaneHHbIM» 31IeMEeHTOM "
*®

¥3n08 118462 3nemeHToR 134259 (2,7 Fps)MOBILITY RADECN %700 x86/SSE2 ATI Technologies Inc, 2.0,5076 WinkP Releass

EH ]ia!(g‘ wam| B 5 | 12:48

PacueTHas cxema BepXHUX APYCOB 3[4aHus C
«TMOABECKON» HUXKeNnexXalmnx KOHCTPYKLUIA METOAOM
YCTPOWCTBA CTEH N «BbICOKMX» Garok B BEPXHEM
TEXHUYECKOM dTaxe

«CneumanbHble» KOHCTPYKTUBHbIE PELLEHNSI MOTYT 06ECneYnTb 3aluTy 141
34aHNs OT MPOrpPeCCHpPYOLLErO OOPYLIEHNS.




MICY. Kadbenpa xene3o0b6eToHHbIX U KaMeHHbIX KOHCTpyKumiA. MNpod. KabaHues O.B.
6. npoeKTMDOBaHMe KOHCTPYKTUBHbLIX 3J1eMEeHTOB U Y3J10B
COMPSAXKEHUS XKeNe300eTOHHbIX KOHCTPYKLUUMN.

6.1. dyHaaMeHTHbIe KOHCTPYKUUU (DyHAAMEHTHbIE NAUTbI

(MMUTHBbIE pOCTBEPKY).
[MepeyeHb OCHOBHbIX OYHOAMEHTHbIX KOHCTPYKLUUN:

Onany6o4HbI NnaH pyHAaMEHTHON NANTLI (MAIMTHOrO pocTBEpKa).
MapknpoBo4yHasa cxema cBanHOro nons.

[MnaH apmaTtypHbIX KapKacos.

[MnaHbl BEpXHEro 1 HUXHEro apMupoBaHUs.

[MnaH apmaTypHbIX BbINYCKOB.

Y3nsel n getanu.

KoHcTpyKumu cean.

ApmaTypHble U3genna (kapkachl, OTAeNbHbIE CTEPXKHN).
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MICY. Kadbenpa xene3o0b6eToHHbIX U KaMeHHbIX KOHCTpyKumiA. MNpod. KabaHues O.B.

6. MpoekTUpoBaHUEe KOHCTPYKTUBHbLIX 3YIEMEHTOB U Y3/10B
conpsaXXeHus Xene3obeToHHbIX KOHCTPYKLUUN.

6.1. PyHaameHTHbIe KOHCTPYKUMU (PyHAAMEHTHbIe NNUTbI
(NMUTHBLIE pOCTBEpPKH).
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MICY. Kadbenpa xene3o0b6eToHHbIX U KaMeHHbIX KOHCTpyKumiA. MNpod. KabaHues O.B.

6. NMpoekTUpoBaHNE KOHCTPYKTUBHbLIX 3/IEMEHTOB U Y3510B

conpsXXeHus Xxene3obeToHHbIX KOHCTPYKLUUN.

6.1. DyHaaMeHTHble KOHCTPYKUMU (pyHAAMEHTHbIe NMAUTbI

(NMUTHBLIE pOCTBEpPKMN).
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. Mpodb. KabaHues O.B.

6. MpoekTUpoBaHME KOHCTPYKTUBHbIX 3NIEMEHTOB U Y3J10B

COMNPSXKEHUN XKeNne300eTOHHbIX KOHCTPYKUU

MICY. Kadbepnpa >xene306eTOHHbIX Y KAMEHHbIX KOHCTPYKLM

-
n.

6.1. PyHpameHTHbIe KOHCTPYKUMU (byHOAMEHTHbIE NNUTbI

(nMUTHBbIE pocTBEPKK).

MnaH cBanHoro

MNAH CBAMHOrO NONA
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MICY. Kadbenpa xene3o0b6eToHHbIX U KaMeHHbIX KOHCTpyKumiA. MNpod. KabaHues O.B.

6. NMpoekTupoBaHUEe KOHCTPYKTUBHbIX 3JIeMEHTOB U Y3J510B
conpsXXeHus xene3obeToHHbIX KOHCTPYKLUN.

6.1. PyHpameHTHbIe KOHCTPYKUMU (byHOAMEHTHbIE NNUTbI
(nMUTHBbIE pocTBEPKK).

DYHIAMEHTHAA TINUTA

MoHTaXHast cxemMa apMmaTypHbiX-KapkacoB NIMTHOIO PoCTBEpKa.
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MICY. Kadenpa >xene3obeToHHbIX 1 KaMeHHbIX KOHCTpyKUMiA. [Mpodp. KabaHues O.B.

6. MMpoekTUpoBaHME KOHCTPYKTUBHbIX 3JIEMEHTOB U Y3510B

COMPSAXKEHUS XKene300eTOHHbIX KOHCTPYKLUUMN.
KONOHHbI MOHONUTHLIX XXeNe300eTOHHbIX 3A4aHUMN.
[MepeveHb OCHOBHbIX YEPTEXEN KOSTOHH:

1. MapkupoBo4YHasi cxemMa KOfOHH/CTEH sipyca/aTaxa.
2. Onany6ka n apMmmpoBaHue KOMOHHBbI. Y3rbl U AeTanu.
3. ApmaTypHble U3genna (Kapkacbl, OTAeNbHbIE CTEPXKHN).

B AS1(cHme TpHUHAA) . Bl AS3(cummeTpHUHAZ)
HELA "

EimE 2.0
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o [l 1146 12,25 W23 il v I 1224 13,09
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CPDaI’MEHI’HDDBaTb‘ 35KDb”'t| b q3parMer—rrupoBa'rb| Sakpbrn:l

Pe3ynbraTbl pacdeTa apMUPOBaHUS KOMOHHbI
Onany6ka n apMuMpoBaHMe KOMOHHbI. Y3nbl U AeTanw.
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| e Huawemp | fmmg sm-ra | Ko
N nos 2ren KAGe HM wm
= |
- | 350 l 1350 28 Al 465 6
5650
L | | N r— -
[
f I] i 1 AN 1910 16 30
! A e
wae 200 )
A B0 32 2580
%
e [ (] 0.8 u
i B e
i
- [ TAEMMLA MEHMEHEHMA
Kl ‘ How Darma Coqepromue Uansenus Hor | Wenomeus  [Mogracs
:J 050

Lt n e st
Kopnye 14 Kopmye 1 ;
" 5
Wonoista K 31=2M 000 *Agaimermypa J@
CDUPSCNGO



MICY. Kadbenpa xene3o0b6eToHHbIX U KaMeHHbIX KOHCTpyKumiA. MNpod. KabaHues O.B.

6. MMpoekTUpoBaHME KOHCTPYKTUBHbIX 3JIEMEHTOB U Y3510B
COMPSAXKEHUS XKene300eTOHHbIX KOHCTPYKLUUMN.

MoHONUTHbLIE Xefne3006eTOHHbIe Hecyline CTeHbl.

[NepeyeHb OCHOBHbIX YEPTEXEWN HECYLUNX CTEH:

1. MapkunpoBo4YHasi cxema CTeH sipyca/aTaxa.
2. Onany6ka n apmmnpoBaHue CTeHbI. Y3nbl 1 getanu.
3. ApmaTypHble n3genus (kapkacbl, OTAENbHbIE CTEPXKHN).

MapkupoBo4Hasi cxema CTeH aTa)ka? Ha OTM.?

PacueT cTeHbl.

PacueTHble 3HauyeHWs1 BepTMKanbHOro apMmpoBaHusi.

148

Onany6ka n apMmmpoBaHue CTEHbI.



MICY. Kadpenpa >xene3o6eToHHbIX M KaMEHHbIX KOHCTpYKUMiA. Mpod. KabaHues O.B.

6. NMpoekTupoBaHUEe KOHCTPYKTUBHbIX 3JIeMEHTOB U Y3J510B

conpsXXeHus xene3obeToHHbIX KOHCTPYKLUUN.
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MICY. Kadbenpa xene306eTOHHbIX M KAMEHHbIX KOHCTPYKLUNA.

lMnaH BepxHEro apMmpoBaHns (oparmMeHT).

MoHonNUTHLIe Xene3o06eToOHHbIe 6ano4YHble NepeKkpPbITUA.

6. MMpoekTUpoBaHME KOHCTPYKTUBHbIX 3JIEMEHTOB U Y3510B

conpsXXeHus Xxene3obeToHHbIX KOHCTPYKLUUN.
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6. NMpoekTUpoBaHUEe KOHCTPYKTUBHbIX 3JIeMEHTOB U Y3J510B

conpsXXeHus xene3obeToHHbIX KOHCTPYKLUUN.
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6. NMpoekTupoBaHUEe KOHCTPYKTUBHbIX 3JIeMEHTOB U Y3J510B
conpsXXeHus xene3obeToHHbIX KOHCTPYKLUUN.

MoHonuTHbIe XXene3o6eToHHbIe 6e3puresibHble NepeKkpbITUS.
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152



MICY. Kadbenpa xene3o0b6eToHHbIX U KaMeHHbIX KOHCTpyKumiA. MNpod. KabaHues O.B.

6. NMpoekTupoBaHUEe KOHCTPYKTUBHbIX 3JIeMEHTOB U Y3J510B

COMNPSAXKEHUA XKene300eTOHHbIX KOHCT

DYKLUUN.

MoHoOnNUTHbIE Xene306eTOHHLIe 693ereanble nepeKpbITUA.
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MnaH HUKHEro apMUpoBaHMWs (B NPOONbLHOM HanpaBneHun) 6e3purenbHoOro

nepeKkpbITUA TUMOBOIo 3Ta)xa Xunoro goma.
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6. MMpoekTUpoBaHME KOHCTPYKTUBHbIX 3JIEMEHTOB U Y3510B
COMPSAXKEHUS XKeNe300eTOHHbIX KOHCTPYKLUUMN.

oD D 00D © © @ 00

Oebd

- an
@ @ e & &® @ 66 DO

MnaH BepxHero (0OCHOBHOIO) apMMPOBaHWs 6e3pUrenbLHOro NepeKkpbITUA TUMOBOro aTaxa

XWroro goma.

T
i ._! Naada.

|
/|¢_:p‘ .Ea
nf=e ! :-: i

i {os)

I =

HEYG
Db b € ChdODDd ® @ @

154

MnaH BepXHero AOMNONHUTENBHOTO apMUMPOBaHKS (B NONEpPeYHOM HarnpaBneHnm)
Ge3purenbHOro NEPEKPbITUSE TUMOBOIO 3Taxka XKMIoro goma.
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6. MMpoekTUpoBaHME KOHCTPYKTUBHbIX 3JIEMEHTOB U Y3510B
COMPSAXKEHUS XKeNe300eTOHHbIX KOHCTPYKLUUMN.

MoHonuTHbIEe XXene3o06eToHHbIe 6e3puresibHble NepeKkpbITUSA.
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