Accouunauusa passutus
CTajIbHOrO CTPOMTENbLCTBA

PykoBOACTBO NO/Ib30BATENA
“KomburHmposaHHaa 6banka” v. 2.3



CopepxaHue

2T a =TT =SS 3
1. OnNMcaHMe NOIb30BATE/IBCKOTO MHTEPDEMCA. ccceeeeeeeeeeieeiiiitiirtirreeeeeeetaeaaeeeeeeesessaasnnsrsrtsssesaeeeeeaaaasasesananens 4
L1, OOLLME BAMEUGHM ... .uvveeeeeeeitiireeeeeseutreeeeesaattaeeeesaaseseeessssssaseeesasassssesesssassseeesssansssseessssnssssnnnnnnnnnnnnn 4
1.2, PACUEBTHAA CXEMA....ueuiiiiiiiiiiiiiiee ittt e e sia st a bt e e s b st e e s s bbb e st e s s abb b s e e e s s sbbbaesessaasba bbb b b bbb bbb asaasas 6
I O O T o Y =T o1 V1) PO PPPRS 7
1.4. Y I h - W 0T [N L= - OO RPPPRPRt 7
2. PACUETHDBIE MOMOMEHMA. ...ttt ettt et e e e e e e s e e s bbb e ettt e et e eaaeeeese s s s s s b ba b e s beeeeeeseeaeeeeennnnassseaenes 9
2.1, OOLUME BAMEUGHMSA...c.ceeeeeeeeieirtrrrreerereeeeeeeeeeeeeeeseeesssssssrssressessereetesseseeeesememmsssssssssssssssssesssessstrnneeessenes 9
2.2, CIT 266.13330.2016...cccecueeeiiiereeiiieeesiieee sttt e s sree e st e e st e e s sbereesareeesamre e e sne e e e sareeesanrer e e e e e e eaaannrrrrneeeas 9
2.2.1. 2T kY aT=Y7 Ton =1 - TR PUPPPRRN 9
2.2.2. KOMOBOMHALMM BOBLLEMCTBUM.ceeeeeerreeeeeieiitreeeesaiiiseeeeseaesseeeesssasssseeesssassssseesssssssesesssssssssnnnnnnnnnnnnnnns 9
2.2.3. CunoBble GaKToOpbl U NepemMeLLLEHNA OT KOMOUHAUNM BOSAEUCTBUM...cceeeeeurreeeeeeeirreeeeeeennreneenss 11
2.2.4. OnpegeneHne reomeTpUYECcKUX XapaKTePUCTUK KOMMO3UTHOTO CEUEHMA. ....ceervureeeeeerrrrennrneeeee 12
2.2.5. PacyéT no NPOYHOCTU Ha AEUCTBUE UITUOAIOLLUX MOMEHTOB...cevrereeeeeeeeeeeeeieeinnnnnrrsrereeeeeeeeeseenees 13
2.2.6. HECTKOMMACTUUECKMM MATEPMA . ceeeieeiireeeeeeiuitreeeeesiarteeeesssssseeeesssssseeeesssasssseeessssssssseesssssssssnnnnns 13
2.2.7. OnpeaeneHme YCUANN SN PACUETA YIOPOB...cceecurrrereereirrreeeeeeiistrreeeessassreesessssssseeesssssssssesssssnans 13
2.3, CIT35.13330.201.... ettt ettt e st e sttt e st e e s b e s b e e e s an b e e e s re e e e s be e e sanrrrn e e et e e e e e eaaanrrne 14
2.3.1. TAMOTE3A MITOCKOM MUTUTDBL. cueveeeuutereeiteeesiteeesreeessureeesasteeesnseessaseeesanseeessseeesareeessaseeesansesesannsnnnnees 14
2.3.2. YUET pa3BUTMA NNACTUYECKUX AePOPMALNIA B CTANIBHOM DANTKE.....evvvieeeeieciiiieeeeeeciineeeeeeeeeeeeeeenes 14
2.3.3. YUET YCAAKM N MOMBYUECTU DETOHA ... uuviiiieeeeciiieeeeeeeiiteeeeeesitree e e e esiatteeeesesabtaeeesessabaaeeaeaaeaaeaaaaens 14
2.3.4. OnpegeneHne YCUANI ANA PACHETA YIOPOB. ...uuuurrrrrrrerrrrrrreeeeeaeeeeseeeeinassnssnssssmrrererreeseeeseeeeeesanees 17
R I | oLV =T oLl oI LolR 13 - TS PP PRSP 21
3.1, CIT 266.13330.2016...cc0eiuueeeeiieeeeiieeeeiteeesttee e sttt e sstbeeestbeessabaeessabeeesabaeesabaeessabbeesaasbbbbaaeeeaaeeessaanunes 21
3,20 CIT35.13330.201 1. ittt ettt e et e e e e e e e s s nnnnne 45



BeegeHune

Mporpamma “KombuHMpoBaHHas 6anka” npegHasHayeHa AONS BbINONHEHWUA pacyéTa KOMOBWHUPOBAHHOM
6ankM Ha OencTBMe MNONOXKUTENbHOro M3rnbarouwero momeHta B cootsetcteum ¢ CMN 266.1325800.2016
“KoHcTpyKumum cTanexenesobetoHHble. MpaBuna npoektuposaHmna” ¢ UsmeHeHnamm Nel n No2 (panee CIl
266.1325800.2016) mam CN 35.13330.2011 ¢ U3meHeHuamum Nol, No2 u Ne3 (ganee CM 35.13330.2011).
MepeyeHb BbINONHAEMbIX MPOBEPOK NpeacTaBieH B Tabavue 1.

Tabanua 1
MNepeyeHb NPOBEPOK, peanm3oBaHHbIX B Nporpamme “KombuHmnpoBaHHan 6anka”
MpoBepka MyHKTDbI Hopma
PacyéTt no NpoYyHOCTM Ha aencTene 8.2.1 . (41) CT116.13330.2017

VI3FVI6a}OIJ.I|MX MOMEHTOB NP MOHTaXe

PacyéT no NpoYHoOCTU Ha AelcTeume

9.5;9.7;9.9; 9.15 (Tab6n.9.3);
9.16; 9.19 (Tabn. 9.4, 9.5);
Mpunoxexue LW (LLL.2);
MpunoxkeHue 3 (3.1 a))

Cn 35.13330.2011

PacyéT no Npo4YHOCTM Ha AencTene

NONOXUTENbHbIX U3rMBAOLLUX MOMEHTOB 6.2.1.6 Cn 266.1325800.2016
(*kécTKONNacTMYeCcKnit matepman)
PacyéTt no NpoYHOCTU Ha AencTBue CMn 266.1325800.2016

6.2.2;8.2.1 . (42)

nonepeyvyHom cunbol CMn 16.13330.2017

PacyéT no npoyHoCTM 06BbEeANHEHMS
wene3o6eToHa 1 cTanu yrnopamu 9.1.2.1 ¢.(9.5)-(9.7); 9.1.2.1a CNn 16.13330.2017

9.29 (9.8);

Mpunoxexue 1O (10.2, 10.4) CM 35.13330.2011

TaKXe nporpamMmma BbIMOMHAET PacyéT nepemelleHnint. PesynbTaT pacyéTa npeactaBaAseTcA B Buae
n306paxKeHns yrpyron IMHUK C BbIBOAOM SKCTPEMA/IbHbIX 3HAYEHWNN,

PYKOBOACTBO MoOAb30BaTeNa COCTOMT W3 TpEX rnas. B nepsBoit rnase npeactaBNeHO oOnuMcaHue
NoNb30BaTeNIbCKOTO MHTepdeiica. BTopas rnaBa cofepKUT PacyETHbIE MNOIOXKEHMSA, Ha KOTOPbIE, N0 MHEHWIO
paspaboTunka nporpammsl, cneayer obpaTuTb ocoboe BHMMaHWe. TpeTba rNaBa COAEPKUT NOAPOOGHbIe
npuMmMmepbl pacdéta KoM6UMHMpOBaHHON 6anKkM, B KOTOpPbIX MpeacTasiaeHbl GOPMY/bl, PeasM3oBaHHble B
nporpamme.



1. OnucaHMe Nonb30BaTENbCKOro MHTEpdeca

1.1. Obwme 3amevaHms

Bua nosib3oBaTeIbCKOro MHTepdelica 3aBUCUT OT BbIBPaHHOIroO cBOAa Npasusl. Bbibop BbINOAHAETCA C
NOMOLLBIO NepekatoyaTens (pUcyHoK 1).

Csoa Mpasun
@ CIN 266.1325800.2016 O CIM 35.13330.2011

Puc 1 NepekntoyaTenb HOpMaTMBa pacyéTa

[NaBHOE OKHO NPOrpammbl COAEPKUT BKAAAKMN “PacyéTHan cxema”, “CeyeHne n matepmansl” 1 “Pesynbtathbl

pacuéta”. Ha pucyHKax 2 — 4 nokasaH BWA NO/b30BaTe/NbCKOrO WMHTepdeinca npu nepekntoyatene
yCTaHOBAeHHbIM B no3unumto Cl 266.1325800.2016.

E : : - -
ICDa?'l Cnpaexa
D @ A &

PacyeTHas CxeMa CeyeHue 1 MaTepuanbl PesynbTaThl pacyéTa

Tononorus HOpMaTHBHbIE 3arpyxeHus Ko3@PUUMEHTI HAAEKHOCTH MO HarpysKkam KosdduumeHTs yCnosmil paboTel

Npon&T, MM 8000 Mepsan cragus Nepsas cragus

Bec cTanbHoi Ganku, KH/M o3 CobCTBeHHbI BeC cTann -1.05 KoMnosuTHas banka -
PaccTosHvE [0 Barku cega, MM 3000 . -

Bec ceexeynox. 6eTOHa, KH/M2 3,46 CBENeyNOMeHHbI BeToH BeToH
PaccToaHWe Ao 6anku cnpasa, MM 3000

[lon. Harp. oT seca 6eToHa, KH/M2 [Ion. Harp. oT Beca GeToka Apvatypa

MOHTa)XHas Harpy3Ka

[ kpaitnas banka MOHT@KHaA Harpyska, KH/M2

MOHTaXHbIE ONOPbI 0 - Bropas cranus Bropas cragus MpoMe KOSMOULMEHTbI
MOCTOAHHasA Harpyska, KH/mM2 NOCTORHHAA Harpy3ka YUYET HepaspesHOCTH 1,25
HacTuna

BpeMeHHan Harpyska, kH/m2

= [=
W | T

Bpemerran Harpyaka YUET 4MT. YaCTM BpeM.
HarpysKi 2 CTafK

[ononHUTENEHble BO3AEHCTENA

PacyéTHaa cxema

DakTop
. = TRRES—— > (@ V3rubatowmit MOMeHT, kHM () NepeMelueHns (HOPMATUBHBIE), MM
BosneiicTeve |Boanedctaue: 1b + 2¢ + () Nonepeuxan cuna, kH (0 Casuratowume NOroHHbIE YCWINS, KH/M
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322,93

Ceon Mpasun

Pacyet OTueT Bbixoa @ CN 266.1325800.2016 () cn 35.13330.2011 MaKCHMANEHOE PAcCTORHUE MEXTY PACHETHBIMA CEHEHMRMV]

Puc. 2. Bknagka “PacyéTtHan cxema”



®avin Cnpaeka
O @ 4 &

PacuéTHan cxema Ce4eHve 1 MaTepuankl PesynbTaThl pacyéTa

Crane KOME”HMDOB;HHOE cesetine A CranexenesobeTOHHOE Cedere CTaNbHoe Cederne MHenesoBbeToHHoe ceveHme
e 3556 P .Cb AS TeoMeTpHUYECKNE XapaKTEPHCTMKN 3HaueHns
o [/ -JE . ARG .
BeToH =N P - - S % Pacy&THaA WAPWUHA, MM 2000
&, “
P3CCTORHME OT HIWBKHENA MPaHk 40 LEHTPa THKECTH, MM 123
BeiBpaTh/M3MeHuTE GeToH B30 = e pa pa
A P 2 st Mnowaas, MM2 190000
f2.st Tw
ApMaTypa 2 MOMEHT MHEPUWK, MMA 142895833
-
N
BblbpaTh/M3MEHUTE apMaTypy A240 c i % )
rei - a
l\lﬁ ™
THBKMe ynopsl
" 1 R
Bel6paTh/M3MEHUTE YNOpPbI SDx22x125 w,E N"u‘:
Esf
CTansHoe ceHeHue
BblbpaTh/M3MEHUTE CeHeHre 35B2 b
bl
N
Tun Xx.6. ceyeHun
(O Nnockas nnuTa TMAKTa MO HACTMA ~
- ¥ A b st
NAKTa No HacTumy
Mapka: H75-750-0.8 ~ ToMWMHA NAUTbI H3Z HACTUAOM, MM: [[] wwpokwe nonkn ceepxy [[] Hacrun Boone Ganku
Csop NMpasun
Pac4éT OTuéT Bbixog, @ CN 266.1325800.2016 () Cn 35.13330.2011 MaKCUManbHOR PACcCTOAHWE MEXTY PACHETHBIMU CeHeHUAM

Puc. 3. Bknagka “CeyeHns u matepumanol”

®avin Crnpaska
O @ 4 &
PacyéTHan cxema CedeHue M MaTepuansl PESynbTaTsl pacyeTa

Nposepka Koacdhpmunentsl Mcnonesosanua (KN)

Ha gzeﬁ(‘mﬂe H3IrHOAFOUHX MOMEHTOB 1IPpH MOHTaMe

KOOpANHATa KDUTHUYECKOrO CEHEHIA, MM 4000

TMpOYHOCTL 0,60
Ha neifcrame H3rHOIOUHX MOMEHTOB, pasaes 6.2.1:

KOOpANHATa KDUTHUYECKOrO CEHEHIA, MM 4000

TMpOYHOCTL BEPXHETO MOACA CTANLHOMO CeHeHns 0,44

TMPO4HOCTb HIKHETO NOACA CTANHOTO CEHeHNs 0,92

Mpoy4HOCTS xenesobeToHa 0,00

Ha nesicTene H3rnOaroUIHX MOMEHTOB (MECTKOM/IACTHYECKHI MATEPHaT), TYHKT 6.2.1.6:

KOOpANHATa KDUTHUYECKOrO CEHEHIA, MM 4000

MNpourocTe Banku 0,61

IIpOYHOCTH Ha AEeHCTEHE NONEPEYHON CHITbI:

KoopanHaTa KpMTHYECKOro CEHEHWUA, MM o

TMPOYHOCTb CeYeHus, pasaen 6.2.2 0,35

Ynopos o6benunennd, painen 9.1.2

KoOpAnHaTa KPUTUYECKOro YNopa, MM 571
TMpOYHOCT ynopa 0,95
Ceop Mpasun
PacuéT OTuET Bbixoa @ CN 266.1325800.2016 (O € 35.13330.2011 MaKCHManbHOE PACCTORHME MEXKY PACHETHBIMM CEHEHUAM

Puc. 4. BknagKa “Pe3ynbTatbl pacyét”



Mpy BBOAE AAHHbIX BbIMNOJHAETCA KOHTPO/b MPaBUAbHOCTM UCXOAHbIX AAHHbIX, K NpUmepy, Npu BBoAE B
nosne “MNMponét, mMm” OTPULATENbHOrO 3HAYEHUSA, HE UMetoLLero GU3MYECKOrO CMbIC/A, NMOSIBAAETCA OKHO C

npeagynpexageHmem. [locne noABneHUA OKHa ero cnenyetT 3aKpbiTb, @ AadHHbIE CKOPPEKTUPOBATb (pMCVHOK
5).

3aaaHHoe 2HadeHwe (-8000) EbIXOAWMT 23 PAMKK 4OMYCTMMOrO
AWanazoHa (+1e-6: +1e16)

OK

Puc. 5. OKHO c npeaynpexgeHnem

Mona BBOAA AaHHbIX NOAAEPHKMBAOT ONEPATOPbI CNOXKEHUSA ‘+', BbIUMTAHUA -/, yMHOXKeHUs “*' n geneHus
‘/’, 4TO NO3BONIAET, K NPUMEPY, BBECTU B PACUYET KOHCTPYKTUBHbIN KOSPPUUMEHT (PUCYHOK 6).

KosthhMUWEHTbI HAAEKHOCTH NO Harpy3KaMm

I ctanuAa
| CoGCTBEHHBIN BEC CTanM 1,05%1,1
CBEXEYNOMEHHBIA HETOH 1,3

Puc. 6 MNpumep BBOAA NpOM3BEAEHUA B NONE BBOAA

1.2. Pac4yéTHana cxema

OCHOBHbIMM [I@aHHbIMW ANA BBOAA BO BK/JaAKe “PacyéTHaa cxema” ABAAIOTCA: AaHHble O TOMOJOTUW,
3arpy»KeHunx, KoadduunmeHTax HageKHOCTM NO HarpysKe n KoadduUMeHTax ycnoBmin paboTsi.

MmeeTcA BO3MOMKHOCTb Y4€Ta HepaspesHo paboTbl HAaCTUIa M KONMYECTBA MOHTaXKHbIX onop (PUCYHOK 7).

MOHTa3HbIE ONOpPbI

s

0
2
3

Puc.7. Cnncok Bbibopa KONMYECTBA MOHTAMKHbIX OMOP

OTMETUM, YTO MOHTaXKHble OMOPbl OKa3biBalOT BAMSAHME Ha KO3QPUUMEHTbl MCNOAb30BaHMA 6anku u
ynopoB. K npuvmepy, npyv O4HOW MOHTAXKHOMW onope, Ko3GPUUMEHT UCMOIb30BaHUA HUMKHEro nosca no
NPOYHOCTU CHUMKAETCA, a KOIPPULMEHT UCNO/b30BAHMA NO NPOYHOCTU YNOpa YBEANYNBAETCA.



1.3. CeveHna v matepuansl

Ha Bknagke “CeyeHuns n maTepuanbl” eCTb BO3MOMXKHOCTb 334aBaTb 3HaYEHUSA MaTepuanoB B COOTBETCTBUM C
Tabanuen 2

Tabnunua 2

MNepeyeHb MaTepmnanos, 3agaBaemMblx B nporpamme “KombuHnpoBaHHan 6anka”

Martepuan Hopmbl

Crans CM 16.13330.2017 U3m.1 Tabaunua B.4
FOCT 27772-2015 Tabauua 5

EeTon CN 63.13330.2018 Tabauua 6.7
CN 35.13330.2011 Tabaunubl 7.6, 7.11, 7.12

Apmartypa CN 63.13330.2018 Tabaumua 6.13

MbKMe ynopsl FOCT P 55738-2013

lMpoKkaTHOe cevyeHue FOCT P 57837-2017

MpodunmpoBaHHbIA HacTUA [OCT 24045-2016

dnar “lUMpokne NonKM cBepxy” BAMAET Ha pacyérT npuBedéHHOM TonwwmHbl 6etoH, ¢. (6.2) CMN
266.1325800.2016. OTMeTMM, 4TO NpPM LWKWPOKUX MOJIKax CBepxy, npuBedéHHas To/lWwMHa 6eToHa, a
cnepoBaTenbHO, U cOBCTBEHHbIN BeCc BeTOHa Noay4aloTCA MeHbLUE, YeM NpM 06PaTHOM BapuaHTe.

®nar “Hactun Baonb 6anku” BAMAET HA pacyéT MNoHuXKaowero KosdbduumeHTa Hecywen cnocobHocTu
yrnopoB Npu NpUMeHeHun Hactuna, n. 9.1.2.1a CMN 266.1325800.2016 (pUCyHOK 8).

LLnpokKe nonkk ceepxy || HacTwn Boonk Ganku

Puc.8 ®naru “lUnpokrme nonk ceepxy” n “Hactnn sgonb 6ankn”

1.4. Pe3yibTaThl pacyéTa
OcHOBHble pe3ynbTaTbl pacyéta — KoapduuMeHTbl UCNONb30BaHUA NpUBeAEHbl Ha BKAaaKe “PesynbTaThbl
pacyéta” (pUCYHOK 4). BbluMCIEHHbIE FEOMETPUYECKME XaPaKTEPUCTUKM KOMMO3UTHOIO CEYEHUN NpUBEAEHDI
Ha BKnaaKke “CevyeHums u matepmanbl” (pucyHok 3). Ha Bknaaxke “PacyétHas cxema” (pucyHOK 2)
OTObparKatoTCA 3MOPbl U3rMbBAIOLLMX MOMEHTOB, NOMEPEYHbIX CWUJI, YIPYroin NMHUM BanKku U CABUTAOLLUX
MOrOHHbIX YCUANIA. Bbibop oTobparkaemoro ¢paKkTopa BbINOJHAETCA NepeKknoYaTeNamm (PUCyHOK 9).

daKTop
(@ WarnBaroLmit MoMeHT, KHM () NepemelneHns (HOPMaTHBHBIE), MM
() NonepeyHas cuna, kKH () COBMraroLme NoroHHbIE YCUua, KH/M

Puc.9. MepekntoyaTenu otobparkaembix GakTopos

MimeeTcs BO3MOXKHOCTb C MNOMOLLbIO BbINALAMOLWEr0 CMNMUCKA BbIBOAWUTL GaKTOpPbl A8  PA3/INYHbIX
BO3/EeNCTBUIA pUCyHOK 10).



PacuyéTHas cxema

BosaelicTeue |BosgelicTeme: 1b + 2c + 2d v
BosgelicTeme 1a
BospeiicTaue 1b
BozaeicTBME 2C

BozaelicTeue 2d
BosgeiicTeme: 1b + 2c + 2d

Puc. 10. Bbinagatowmin CNMCOK C BO3AENCTBUAMM



2. PacyéTHble NnonoxKeHms

2.1. Obwume 3ameyvaHua
[aHHaA rnaBa COLEPKUT PacYETHble NOJIOKEHWUA, HAa KOTopble, MO MHeHMUIO pa3paboTyMKa nporpammel,
cnepyet o6paTnTb ocoboe BHMMaHMe. PacyéTHble NoOXKEHUA, ABNAOWMECA MAEHTUYHBIMW NPU PacYETax B
cootBeTctBun ¢ CIM 266.13330.2016 wn CI 35.13330.2011 npwusopaTcA ToAbKO B pasgene 2.1 CI
266.13330.2016. B pasgene 2.2 CIl 35.13330.2011 npuBOoAATCA MNONOMKEHMA, NPUMEHAEMbIE
UcKAumTenbHo npu pacyéte no CIM 35.13330.2011.

OCHOBHble OTAMYMNA PACYETHBIX NoaoKeHu CM 266.13330.2016 1 CM 35.13330.2011 npmBeaeHbl HUXKE:

a. B CN 35.13330.2011 OTCyTCTBYHOT NONOXKEHUS O pacyéTe KOMBUHUPOBAHHOM Gankmu c 6eToHHOM
YacTbto BbINOJIHEHHOM MO NPOOUIMPOBHHOMY HACTUAY;

b. B CN 35.13330.2011 np1BOAATCA MOJIOKEHMA NO PACYETY HANPSKEHUN OT yCagKu U NON3y4vyecTu
b6eToHa;

c. B CN 35.13330.2011 npuBOAATCA MOMOXEHUA MO YYETY MNAacTUYecknx gedopmaunii CTasibHOM
6anku;

d. B CIN 35.13330.2011 npuBOAATCA MOMIOXEHMA A1 MOCTPOEHUS 3MNOPbl MOTOHHbLIX CABUraOLLNX
ycuanin B wee obbegnMHeHnaA cTanbHOM M 6eTOHHOM YacTeld.

2.2.CI1266.13330.2016

2.2.1. Bo3pencteua
B nporpamme cyuiecTeyeT BO3MOXHOCTb YYECTb C/leAytoLme BO34eNCcTBUA:

e CobCTBEHHDIN BEC CTa/IbHOM BaNKM (y4nUTbIBaeTCA aBTOMATUYECKM);

e CobCcTBeHHbIN Bec HacTMAa (B cydae NpMMeHeHUs) (y4uTbiBaeTcA aBTOMaTUUYECKH);
o CoOCTBEHHDIV BEC CBEXKEY/IOKEHHOrO 6eToHa (Yy4nTbIBAETCA aBTOMATUYECKM);

e [lononHuTeNbHana HarpysKka oT cobcTBeHHOro Beca 6eToHa;

e  MOHTa)KHble Harpysku;

e  CHATME MOHTaXHbIX OMNop (y4MTbiBaeTCA aBTOMaTUYECKM);

e [loCTOAHHbIE HAarPy3KM Ha CTaAnM 3KCNayaTauuu;

e BpemeHHble Harpysku Ha cTagmm aKcnayaTaumm.

[ononHuTenbHaa Harpyska oT cobCTBEHHOro Beca, K Npumepy, No3BosAeT ydecTb “nepenns” 6eToHa npu
npornbe Hactuna 6osiee 1/10 BbICOTbI CEUYEHUSA MIUTHI.

2.2.2. KombuHaumnm Bo3aenCcTBni
Mpu pacyéTte CTanexene3obeTOHHbIX KOHCTPYKUWUIM yaOoOHO MPUMEHATb MOHATUA cTagua paboTbl M 3Tan
paboTbl. CTagma paboTbl onpesenseTcs YacTaAMM ceveHma 6asKku BOCNPUHMMALIOLWEN HAarpy3Ku. ITan paboTsl
onpeaenseTr COBOKYMHOCTb BO3AENCTBMA BOCMpPUHUMaemblx bankon. Cragum paboTbl 0603HayvatoTCA
apabckmmm umdpamu. dtanbl paboTbl 0603HAYAOTCA NATUHCKUMU BYKBaMU.



NHdopmauma o cTaguax paboTbl U 3Tanax paboTbl, TPUMEHAEMbIX B NPOrpamme npueeaeHa B Tabauue 3

Tabnunua 3
Ctaguu v aTanbl paboTbl B Nnporpamme “KombuHmnposaHHas 6anka”
Cragum 3Tan paboTbl
O603HaueHuU Yactu ceueHms . .
O603HaueHus COBOKYNHOCTb BO3A4EeUCTBUIA
A BOCMPUHUMAIOLLNE HArPy3Kn

CobCTBEHHbINM BEC CTaNbHOM Banku;
CobcTBEHHbIN BEC HaCcTUNa;
Cob6CTBEHHbIN BEC CBEXKEY/TOXKEHHOro
b6eToHa;

JononHuTenbHan Harpyska oT
cobCTBEHHOrO Beca 6eToHa;
MOHTaHble HarpysKu.

1 CTtanbHasa 4yacTb cevyeHus a

CobcTBEHHbIN BEC CTa/ibHOM banku;
CobCTBEHHbIM BEC HACTUAQ;
CobCTBEHHbIM BEC CBEMKEYJIOMKEHHOIO
6eToHa;

JononHuTtenbHasa Harpyska ot
cobCcTBEHHOrO Beca 6eToHa.

1 CranbHas YyacTb ceyeHus b

C CHATME MOHTaXKHbIX onop

MocTosHHbIE Harpy3KW Ha CTaaumn
CrtanbHas U xenesobeToHHanA
2 aKcnayaTauum;

YyacTu cevyeHus d
BpemeHHble HarpysKku Ha cTaguu
aKcnayaTauum.

Mpu pacuyéte no CI 266.13330.2016, Ha 1 cTaguun paboTbl Ha 3Tanax a U b MMeeTca BO3MOXKHOCTb YYecTb
HepaspesHyto paboTy nNpoduaMpoBaHHOrO HacTMNa NpW nepedade Harpysku. [na sToro HeobxoauMmo
BBECTU Tpebyemoe 3HayeHue B nose “YUét HepaspesHoi paboTbl HacTuna” (pucyHok 11).

KosdduuneHT

YYyer . 1,25
HepaspesHoi
paboTbl HAacTUNa

Puc. 11. Y4éT HepaspesHoli paboTbl HacTMna

Mpn pacyéte no CI 266.13330.2016, npeaycMOTpeHa BO3MOXHOCTb Y4YeCTb YpPaBHOBELIEHHbIX B
nonepeyHoM cTasiexkene306eTOHHOM CEYEHUWU HaNPAXKEHWUIN, BO3HUKAIOWMX HA YPOBHE LEHTPA TAXKECTU
nonepeyYyHoro ceyeHma 6eToHa OT ero nosi3yyectu, ob6xKaTua nonepeyHbiX WBOB COOPHOM NAUTLI, ycaaKu
6eToHa W KW3MeHeHMA TemnepaTtypbl. [as 3TOro HeobxoAMMO HaxKaTb KHOMKY “JononHuTenbHble
Bo3aelictema” (pucyHok 12).
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3arpymeHus

I cragunAa

Oon. Harp. OT Beca BeTOHa, 26
KH/m2

MOHTE¥HaA Harpyska, kH/mM2 5
II cranmA

MoCTOAHHAA Harpy3aka, kH/m2

BpemeHHas Harpyska, kH/m2

YUYET Hepa3pe3HOCTH HacTMNa 1,25

| [ONONHUTENbHBIE BO3OSMCTBWA I

Puc. 12. KHonka “JononHuTenbHble Bo3aenctama’

M BBECTW B NOABMBLLMECA ANANOTOBOE OKHO “JoNoNHUTENbHbIE BO3AENCTBMA” AaHHble (pUcyHoK 13).

MaKkCKHMankHble YPaBHOBRIEHHBIE HANPAXEHMA

BeToH, MMa

iI

ApmaTypa, MMa

MPUMEHUTE OTMEHUTE 33KpLITE

Puc. 13. Ananorosoe okHO “onosiHUTeIbHblE BO3aencTeua”

Mpu pacuéte CM 35.13330.2011 pacyéT HAaNPAKEHUIM OT YCaZKM M NON3YYECTM BbINOJHAETCS aBTOMATUYECKMU.

2.2.3. Cnnosble GaKToOpbl M NepemelleHns oT KOMOUHaLMKM BO3AENCTBUIA
CunoBble pakTopbl OT KOMOMHaUWIA BO3AENCTBUI onpeaenanTcs No Gopmyiam HUXKE.

Mpun npoBepkKe NPOYHOCTU CTANIbHOTO CeYEHUA MPU MOHTaXe:

M,,=M,, (1)

Mpu NpoBepKe NPOYHOCTU Ha AeNCTBUE U3rMbatoLero MoMeHTa.

MN3rnbatowmnii momeHT 1 ctagmm:

M,,=M,, (2)

MN3rmbatowmin MOMeHT 2 cTaguu:

M,=M, +M,, (3)
MN3rmbatowmin MOMEHT NOHbIN:

11



M=M,,+M, (4)

MpyY NPOBEPKM NPOYHOCTU YNOPOB:

Q,=Q,,+Q,, (5)

Tak Kak npu 2 ctagum paboTbl KOHCTPYKUMA ABAAETCA CTaTUYECKM onpeaenumoi, npu onpeaeneHuu
cnnoBbiXx (AKTOpOB 2 cTaauMu Yy4yér nossydecTu 6eToHa, obkaTve nonepeyHbix WBOB, 0b6pasoBaHue
nonepeYHbiX TPELWMH B PacTAHYTbIX 30HaX ene306eTOHHON NAWTLI, @ TaKKe ycagKa 6eToHa n M3meHeHue
TEMMepaTypbl He yUNTbIBAETCS.

OnpegeneHune nepemelLeHN BbiNoaHAETCA No popmyne:

f=fip*+faatfa (6)

Mpwu onpenenenun nepemetternit f,, u f,, *EcTKOCTb onpesensaetca no popmyne:

EI=E, I, (7)

roe Eb)r — moaynb pepopmaunmn 6eToHa ¢ y4€Tom nonsydvectn 6etoHa onpeaensem no CMN 63.13330 no
dopmyne:

E,

- 1+(pb,cr

(8)

Eb,r

Puc. 12. inanorosoe oKHO 4/19 BBOAA YPABHOBELLIEHHbIX HANPAXKEHWNI

2.2.4. OnpegeneHme reoOMeTpPNYeCKUX XapakTepmMCTNK KOMMNO3MTHOIo cev4eHnA
Hauano KoopAauHaT pacnosioXKeHO B LIEHTPe TAMXKECTU CcTanbHoro ceyeHua. Ocb “Y” HanpasneHa no
HanpaBAeHMIO K BEpXHEeM MNOJAKU U pacnosiaraetcs B MAOCKOCTM cTeHKM. Ocb “X” B nockocTu
nepneHaNKYNAPHOMN CTEHKM TakK 06pa3om, YToObl NOAYYUTb NPaBY CUCTEMY KOOPAUHAT.

OnpefeneHne PacyETHOM LWUPUHbI Kene306eTOHHOro ceyeHus B Caydau KoHUeBOoM 6anku, a Take B
CNy4au OTANYAIOLWMUXCA PACCTOAHUN MeXAY paccunTbiBaeMoi bankol n bankamu pacnosioXeHHbIMK cieBa
M cnpasa BbINoAHAETCA no dopmye:

bslzz'min<bsl.l’bsl.r) (9)

rae b, |, — pacuétHas wupuHa cnesa ot paccuntbiBaemoii 6anku;

b,, , — pacuétHas wmpwuHa cnpasa ot paccumTbiBaeMOM Banku.
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2.2.5. PacyéT no npoYHOCTMN Ha AencTBMe M3rnbatoLMX MOMEHTOB

PacuéT BbINONHACTCA Ha AeNCTBMUE NONOXKUTENbHOrO U3rnbatowero momeHta M , (BbI3biBaloLWEro B BepxHeM
nosice cxkatue B cootseTcteumu ¢ ¢. (6.39), (6.40), (6.43), (6.44), (6.47), (6.48).

2.2.6. ecTKonnacTM4eckmin matepman
Pacyér BbinonHsetTca 6e3 yyéTa apMMpPoOBaHMA. Ba)KHO OTMETUTb, 4YTO MpWM MNpoBepKe YMNOopos,
peann3oBaHHON B Nporpamme, }ECTKONAACTMYECKUI maTepuan He npeanonaraerca. MpUHUMaTL pelleHne
0 AOCTaTOYHOM HecyLel cnocobHOCTU YNOPOB, PAaCCYMTAHHbIX MPOrPamMmMON, B 3TOM C/ly4ae He cieayerT.

2.2.7. OnpeaenexHne ycunnm ana pacyéta ynopos
dopma anwopbl cABUTAOWNX YCUAMA nipeanonaraeTca nogobHol ¢opme antopbl nonepeyHsbix cua. Ons
NPOBEPKN YNoOpoB, MporpamMma onpegenseT HOPMajbHble HANpPAXKEHUSA B CEYEHUAX, PACMNONOMNKEHHbIX
MeXay yrnopamu, a 3aTem, 414 KaxA0oro us ynopoe onpeaensaerca casuralollee ycunume, Aencreylollee Ha
ynop no popmyne:

Sio= (GbI.Q "Apt0g o As) _(O‘brAQ Ao o As) (10)

rAe 04 or Ogbr.o — HANPAMKEHMA NPU rMNoTe3e NAOCKMX CEYEHUN B LLEHTPE TAXECTM NOoMnepeyHoro cedeHns
6eToHa B CEYEHMAX HAXOAALMXCA C/ieBa M CMpaBa OT PAcCMATPMBAEMOro yrnopa OT BO3AEWCTBMIA BTOPOM
cTagmm paboTbl KOHCTPYKLMM, BbI3blBatOWMX M3rnb6, HO He 6onblue uemR,;

Og.0r Og.o — HanpsXeHWAa nNpu runotese MNAOCKMX CEYEHMA B MNPOAO/IbHOM apmaType B CeyeHMAxX
HaxoA4AWMXCA C/eBa WM CMpaBa OT PacCMaTPMBAEMOro yrnopa OT BO3AENCTBMIA BTOpPOM cTaguu paboTbl

KOHCTPYKUWMU, Bbi3blBAOLWNX n3rnb COOTBETCTBEHHO, HO HE 6onblwe quRS.

Mpy onpeseneHnn HOPMabHbIX HAMPAXKEHU NPUHMMAETCA MoAynb Aedopmauum 6eToHa € yyéTom
nonsyyectn 6etoHa E, , dopmyna (8).
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2.3.CI135.13330.201

2.3.1. TnoTe3a N/A0CKOM NAUTLI
HekoTopble 13 pacyéTHbIx nonoxeHui CM 35.13330.2011 ocHoBaHbl Ha meToAe “niockol nantel”. K
npumepy, pacyét nonasydectu, cm. n. 9.7 CN 35.13330.2011, pacyéT npoyHoctH, cm. Taba. 9.4 CN
35.13330.2011. NMpMMeHMMOCTb MeToAa OnpenenaeTca HepaBeHCTBOM:

E, 1,<02-E, -1, (11)

MepeA Ha4aNOM PACYET BbINOMHAETCA UCTUHHOCTbL HepaBeHCTBa. [pn HapyLeHUM UCTUHHOCTU HEPaBEHCTBA
nosABAAETCA npeaynpexaeHune (pucyHok 14).

YenoeWe NpMMeHMMOCTIA METOLA NAOCKOR NAWTEI:
! Eb * lb <= 0.2 Est * |5 He BINOAHAETCA.
HeofxoaMmMo M3MEHWTE MCXOAHLIE AaHHBIE!

OK

Puc. 14. MpeaynpexKaeHne nNpu He BbINOJHEHWUM YCN0BUA MPUMEHMMOCTU METOAA NJAOCKON NAUTI

2.3.2. YYéT pa3sBuTMA NNacTUYecknx aedopmaLmii B CTanbHOM Banke
Pacuét pa3sutuA nnactuyecknx gepopmaumin B ctanbHoli Hanke BbiNosHAETCA Yyepe3 KoadpduumneHTbl W,
3aBUCAWMIA  OT KoapduumeHTa 1 onpegensemoro no Tabnuuye 9.5 CM 35.13330.2011. Tak Kak
KoadpduumMeHTbl 1) onpegeneHbl Ana KO3GOULMEHTOB UCNONL30BAHMA CTasbHOW BafKM NO NPOYHOCTU NpU
OEeNCTBUM oceBOM cunbl He 6Gonee 0.7 BKAOYUTENBHO, PUCYHOK 15, npu 6onblwnx 3HAYEHUAX
Ko3bOUUMEHTOB WCNONb30BaHMA, Ko3bdUUMEHT 1 npuHMmaeTca pasHbim 11=0, 4TOo npuBOAMT K
Koadduumenty w,=1.0.

OkoH4aHue Tabnuuyel 9.5

Al Ay 3HadenuA koa(duumenTa W npu N/ Ami, , pagHom

0,40 0,45 0,50 0,55 0,60 0,65 0,70

Puc. 15. M'paHMYHOE 3HaYeHWe KO3pPULUMEHTA CTasibHOW Haskn NO NPOYHOCTM NPU AEUCTBMM OCEBOW CUbI

2.3.3. YYéTt ycaaku n nonsydyectn 6etoHa

Yyér yCaaKW1 BbINO/IHAETCA B COOTBETCTBUU C annO)KEHMEM 3. B cTanexene3obeToHHbIX KOHCTPYKUMNAX
yCaaKa beTtoHa caepXmnBaeTca CTaZibHbIMKU YaCTAMU cTanexkenesobeToHHOM 6am<14, K KOTOpPbIM OTHOCHTCA
CTanbHan AByTaBpoBas 6asika U apmaTtypa. 3TO NPUBOAUT K BO3SHUKHOBEHUIO HAMPSAMKEHUM PACTAXKEHUN B
b6eToHe WU HaI'IpFI)KEHMVI CXaTnAa B apmaTtype. HaI'IpFI)KeHVIFI pacTtaXeHnAa B 6ETOHE, onpegenaembole B
cooTBEeTCTBUM C dopmynol (D.1), MMelT 3HAK MIOC, a HaNpPsAMKeHMUA CaTMA B apmaType 3HaK MUHYC.
Onpep,eneHme Hal'lpﬂ)KeHVIﬁ yYCagKW1 BbIMO/THAETCA KaK ANA apmaTypbl, TaK U ONA 6eToHa B YPOBHE LLEeHTPa
TAMKECTM Kene306eTOHHOM NAUTI.
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YuéTt nonsydectn 6eToHa BbINOAHAETCA C NPUMEHEHWEM YC/NOBHOFO MoOAynA ynpyroctu 6eTtoHa B
cooTtBeTcTBUM C NyHKTOM LLL.2. Mpunoxkenus L. NMonsyyectb 6eTOHa, TakXKe, KaK U ycagKa, CAeprKuBaerca
CTaZIbHbIMW YacTAMMU CTanerKenesobeToHHOoM 6anku, K KOTOPbIM OTHOCUTCA CTasibHas AByTaBpoBasa 6asnka u
apmaTtypa. 3To, TaK}Ke, Kak U Npu ycagKe, NpUBOAMT K BO3HUKHOBEHUIO HaNpsAXKeHU pacTaxeHnn B 6eToHe
N Hanps»KeHUn CKaTus B apmatype.

B cootBetctBMM ¢ nyHKTOM 9.7 CI 35.13330.2011 y4yé€T HanpPsXKEHWU OT MOA3Y4eCTU NMPOU3BOAUTCS NMpU
BbINO/NHEHUWN YCNOBUA:

0,20.2'R, (12)

B cnyyae BbinosHeHua ycnosua (12), onpeaeneHne Hanpsa»KeHU OT NOA3YYeCTH, YCNOBHO, BbIMOAHAETCA KaK
AN1A apMaTypbl, TaK U s 6eToHa B YPOBHE LEHTPA TAXKECTU Kene306eTOHHON NAWTbI B COOTBETCTBUM C
dopmynamu (13) u (14), nonyyeHHbiMKn 13 dopmynbl (LL.14):

_ M, M,
Op 1= W CnW (13)
Ny Wy swir Mo Wi e

M, . M,
nWywe MWy

r

Gr.kr: (14)

rae M, ) — NON0OXUTENbHBIN U3rMBAIOLWMIt MOMEHT OT MOCTOSIHHBIX HArpy3oK 2 cTaguu atanos ‘c’ u ‘d’;

W, «» — MOMEHT CONPOTMBAEHUA CTaIeXKe1e306€TOHHOIO CEYEHUsl B YPOBHE LIEHTPA TAMKECTUN 6ETOHHO
4acTU cTanexene3obeToHHOro ceveHus;

W, b v— MOMEHT CONPOTUBAEHMSA CTaNeKeNe306eTOHHOro CeYEeHUs B YPOBHE LLEHTPA TAMKECTH
6EeTOHHOM YacTu cTanexene3obeToHHOro cevyeHna onpeaenéHHbIN NPy yCIOBHOM MOAYE YNPYrocTu.

B cnyyae HeBbINnoNHeHUA ycnoBua (12) HanpAKeHWA OT Non3yyecTu B 6eToHe 0 . M apmaTtype T, .
NPUHUMAIOTCA paBHbiMK Hyto, 0, =0 MIlawn o, ,,.=0 MIla

Hanps»keHua pacTaKeHusa B 6eToHe, onpeaensemblie B COOTBETCTBUM C popmMyioit (13), MMeIOT 3HaK MUHYC,
a HanpAMKeHWA CKaTua B apmaTtype, onpeaensemble no dopmyne (14) sHak natoc.

YunTtbiBaA pasfinyHble NpaBuaa 3HAKOB MNPU ONpPeAeneHuM HanpaXeHUMM OT ycagKM W NON3YYecTw,
pPe3yNbTUPYIOLLIME HAMPAXKEHUS, yYUTbIBaeMble B popmynax Tabauubl 9.4, onpeaensaotcsa no popmynam (15)
u (16).

Gbi:|6b.kr

+|Gb.shr

(15)

+lo

OJri:|olr.kr r.shr (16)
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[Nna NpoBEPKM CEUYEHUI, B KOTOPbIX PE3Y/IbTUPYIOLME HANPAXKEHNA PACTAXKEHMA OT YCaAKM U NOA3YYecTu B
6eToHe Op; MPEBbIWAOT HANPAXKEHUS CKaTUSA B BETOHE OT AEeNCTBUA PACYETHbIX BEPTUKA/bHBIX HArpysok,
OONONHUTENBHO K pacyéTHbIM cnyyasam ‘A’, ‘B’ n ‘B’ cornacHo tabanue 9.4, nobaBneH pacyéTHbIn cnyyal ‘E'.

YET K NUMEHTOB MCNOJb HWUA CTaNbHOT XHEro U HWMKHEro n Tanexen TOHHOM
Pacuét ko3 €HTOB MCMO/b30BaHUA CTa/IbHOrO BEPXHEro €ro nosicoB cTaseene3o06eToHHO
6anku B ciyyae ‘E’ BbinonHaeTcsa B cooTBeTcTBUM ¢ dopmynamm (17) n (18).

M

= Gw_. 17)
M

ﬂz,—w.Wﬂ’s (18)

16



2.3.4. OnpegeneHve yCUAUin ANA pacyéra ynopos
Tak Kak npu ,D,eVICTBMTeﬂbHOﬁ pa60Te 6anKM rMnoTesa NJOCKMUX CeYEHUI BbIMOJIHAETCA He AnAa Bcex 30H, K
npumMmepy MMeeTcs OTCTyMN/IEHNE B OMOPHON 30HE, 3N0Pa NOrOHHbIX CABUratoWMX yCUAU He ByaeT noaobHa
3Mope MOMEPEYHbIX CU. DMopa MOTrOHHbIX CABUTAKOWMX YCUAUIA ByaeT OTAMYaTbCA MI1aBHOCTbIO, B HEW
6yp,yT OTCYTCTBOBATb pe3KMe CKaAYKW XapaKTepHble ONA 3MN0Pbl NONepeyYHbIX CUN B MeCTax NMPUAoXKeHUA
COCpPeAoTOUYEHHbIX BO3AENCTBUIN, B YaCTHOCTM PEAKLUA.

[Ons nocTpoeHus 3nopbl NMOFOHHbIX CABWUrAlOWMX YCUAWI BbIMONHAETCA PACYET CABMIalOWMX YCUAMKA Ha
PacyéTHbIX yyacTKax. oA pPacYyETHLIMM y4yaCTKaMW MOHMMAIOTCA YYaCTKM, PaCMNOJIOXKEHHbIE MeKAay
PacYETHbIMM CeYEHUAMU. B KauecTBe pacUETHbIX CEYEHUI NPUHATLI CleayIoWME CeYEHUSA:

1. Onopsy;
2. CeyeHume C MaKCMMasibHbIM M3rMBAOLMM MOMEHTOM;
3. CeueHue Ha PacCTOAHMM OT KoHUa nanTbl (6anku) 0.36(h+b,)).

Mpeanonaras, YTO pacYETHbIE CeYEeHUA caedyeT onpenenaTb NPU BTOPOM CTagumn paboTbl KOHCTPYKLMM (B
paboTy BKAOYEHbl KaK CTajbHble, TaK U Kene3obeTOHHble cevyeHua) onpeseslMM Ha MNOJIOBUHE AJINHBI
paccmaTpuBaemon OankuM pacyéTHble Yy4yacTKM. MHOOpMaumMsa O pPacyéTHbIX Y4acTKax WM CevyeHusax
npeacrasiaeHa B Tabanue HUXKe.

" 0603HauYeHME KoopAauHaTtbl r[paHUYHbIX CeYEeHMIA Y4ACTKOB
CneBa CnpaBa

1 a, 0 0.36-(h+b,))

2 a, 0.36-(h+b,) L/2

3 a, L/2 L—0.36-(h+b,)

4 a, L—0.36-(h+b,,) L
I'IpMN\eanme: ob03HauyeHne y4aCTKOB 1wn 2, a Takke 3 un 4 NPUHATbI OAMHAKOBbLIMA Ha OCHOBAHUU
CMMMETPUN KOHCTPYKLUMNN OTHOCUTE/IbHO CEYEHUNA B cepenHe nponéTa.

Ana y,CI,O6CTBa BblUYUC/IEHUM NOCTPpOEeHME 3NPbl NOFOHHbIX CABUTAKOLWNX YCMHMVI AEeNNTCA Ha TPpu Wwara.

Ha nepBom Liare cTpouTCA 3Mtopa NOrOHHbIX CABUMAOLWNX YCUAMIA OT BO3AENCTBUIA BTOPOMN CTaaumn paboTbl
KOHCTPYKLMW, Bbi3bIBAOLLUX U3TMO.

Ha BTOpOMm Liare cTpouTca 3ntopa NOroHHbIX CABUTaloWMX YCUANM OT BO3AENCTBUIM BTOPOW CTaauu paboTbl
KOHCTPYKLMM, Bbi3biBalOLLEl CKaTMe UAN PaCTAMKEHME KOHCTPYKUMU. B aKTyanbHOW BepcuM Nporpammbl
BTOPOI LAl He peasin3oBaH.

Ha TpeTbem Luare BbINONHACTCA C/I0MKEHUE 3NIOP NOTOHHbIX CABUTAOWNX YCUAUI, MONYYEHHbIX HA NEPBOM U
BTOPOM LIArax.

PaccmoTpum nepsblii war. 18 NoCcTpoeHMs 3Mopbl MOFOHHbIX CABUMAIOLWLMX YCUANA Ha KaXKL0M M3 y4acTKOB
onpeaenstoTca AeiCTByOWMe yeuauna cagura no gopmyne:

Sig= (Gbl.Q "AptOg o Ar) - (O‘br‘Q "Aptog 'Ar) (19)
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rae Oy o, Ogpr.o — HAaNPAKEHUA NpU rMnoTese MIOCKMX CeYeHMIA B LLEHTPE TAXECTW NONepeyHoro cevyeHuns
6eToHa B 1I€BOM W NMPABOM CEYEHMAX PACYETHOrO y4acTKa COOTBETCTBEHHO OT BO34EWCTBMIA BTOPOI CTagum
paboTbl KOHCTPYKLMM, BbI3bIBAIOLWMX M3TMB, HO He 6osblie YemR,;

04.0r Og.o — HaNpAXKeHMA Npu runoTese NJOCKMX CeYEHWIn B NPOAO/bHOV apmaType B JIEBOM M MPaBoMm
CceYyeHMAX PacyETHOro y4acTka OT BO3AEeNCTBUIA BTOPOWN CTaguu paboTbl KOHCTPYKLUUU, Bbi3biBAKOWMUX U3rM6
COOTBETCTBEHHO, HO He Bosblie uemR, .

niopbl MOFOHHbIX CABUrAlOWMX YCUAUIK onpedenseTcd /JOMaHHOW, MOCTPOEHHOW Mo opAMHaTam,
npuseaéHHbIM B Tabauue HUKe:

# KoopauHaTta 3HauyeHue
1 0 0
1.15-S
2 a,l?2 So=———=2
ae
S
3 a,+a,/2 So=—2
a,
4 L/2 0
Sl
5 L—ié S,o=—2
) 1Q a,
1.15-S
6 L-a,/2 So=———2
ae
7 L 0

Mony4yeHHan antopa NOrOHHbIX CABUIaOLNX YCUANKA (pUCyHOK 15).

2
S_EQ al Qe
S1Q Sefl
3_10 ai/? ae/?
4 a2
Qe/?2 3_10
S o St
Qe a1 _
Seq
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Puc. 15. ntopa NOroHHbIX CABUIAOLWMNX YCUANI OT BO3AENACTBUIM BTOPOK CTagmu paboTbl KOHCTPYKLUMMK,
BbI3bIBaOLMX U3rNMO

PaccmoTpum BTOpO#M War. A NOCTPOEHUA 3NOPbl MOTOHHbIX CABUMAOLLIMX YCUANM HA KaXKAOM M3 y4acTKOB
onpeaenstoTca AencTByroWmne ycuama casura no ¢opmyne:

S.;=0, y-A,+0, - A (20)
rge Gb.N — HanpAaxeHwme npu rmnortese NA0CKnX ceyeHu B LUEeHTpe TAXeCTU nonepeyHoro ce4eHmaA 6eToHa B

r

IeBOM CeYEeHMM PACYETHOrO y4yacCTKa OT BO3LEWNCTBMIA BTOPOMN CTaguun paboTbl, Bbi3bIBAOLMX CHATUE UAU
pacTAXeHne KOHCTPYKLMK, HO He Bonblie yemR,;

O, y— HanpsiKeHWe Npu runoTese NAOCKUX CeYeHU B MPOAONbHOM apmaType B JIEBOM CEYEHWUM PACYETHOrO
yuacTKa OT BO3AeMCTBUI BTOPOM CTaaMmn paboTbl, BbI3bIBAIOLMX CHKATUE MW PACTAXKEHNE KOHCTPYKLMU, HO
He 6onble, yemR, .

OTMeTMM, 4YTO K BO34ENCTBUAM BTOPOM CTagMu pPaboTbl, BbI3bIBAIOWEM CKaATUE MWAM  PaACTANKEHME
KOHCTPYKLMMU Kpome BHelHero Bo3aeicteusa [N, OTHOCATCA HanpsaKeHUsa OT Noa3yyect O, ycaakn O . 1
Temnepatyp 0.

Ontopbl MOFOHHbIX CABUTAOLWUX YCUANK OonpeaensieTcs JIOMaHHOM, NOCTPOEHHON Mo opAMHATamM Tabsmupl
npeacTaBAeHHOM HUXKe:

# KoopauHata 3HayeHue
S
1 0 STy =
' 05-a,
S
2 a,l2 Son= aee
S
3 a,+a,/2 Sy=—=
ae
S
4 L/2 s’ =
/ ' 05-a,

MonyyeHHas anopa NOroHHbIX CABUMAOLLMX YCUANIA (PUCYHOK 16):

1 [
S eN
. S
\ SeN eN

§)_( Jor Oghr O N2

) ————
7
Qe/2

w)
m
=

o
Py

e e
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Puc. 16. Ontopa NOrOHHbIX CABUIAIOLLMX YCUANI OT BO3AENCTBMIA BTOPOW CTaaMmM paboTbl KOHCTPYKLUMN,
BbI3bIBAIOLLMX CKATUE WU PACTANKEHNE KOHCTPYKLMM

PaccmoTpum TpeTuit war. 3nopa CABUraloLWNiA YCUANM OT BCEX BO3AENCTBUM CTPOUTCS MO KOOpAMHATamM

Tabnuubl HUXKe:

KoopauHata 3HayeHue
—  Sn
0 s, =——
¢ 0.5-a,
1.15-S,, S
a,l?2 = Q4 e
ae ae
S
a,+a,/2 5=—¢
a,;
L/2 0
S
L—44) 5=—2
a,
1.15-S,, S
L—a,l2 = Qy e
ae ae
—_ S,
0 1: e.
¢ 0.5-a,

MTorosas antopa NOroOHHbIX CABUrAOLMX YCUANIA (pUCYHOK 17):
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g2

S_e= S_'eQ+ S_'EN al de
Su
— o S1g Sen
S S1=5'10 a1/? ae/2
Oor Oghr | 04
§)—(> € N2
0?7 | fai2 ~ w
r_
Sea St > TSN
SeN
Qe a1 S_ezs_e(il"'geN

Puc. 17. ntopa NOroHHbIX CABUTAIOLLMX YCUINIA OT BCEX BO3AENCTBUIM BTOPOM CTaanm paboTbl KOHCTPYKLMM

Ycunna ans pacyéTa Kaskaoro ynopa onpeaenatorca MHTerpupoBaHMem 3Mopbl MOFOHHbIX CABUraloWmMX Cu,

Ha COOTBETCTBYOWUX O/TNUHAX.
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3. [lpnmepbl pacyéTa
3.1.CMN 266.13330.2016

PACYET CTANEXENE30BETOHHOW BANKKU B COOTBETCTBMM C CN 266.1325800.2016

0. PacyéTtHan monens

banka pagoean

Onanybka: npochunupoBaHHOW HACTHN WITH WHThI
BropoctenexHbie banku He npegycMoTpeHs!
lMNonoxuTensHbLIA K3rMbaUMA MOMEHT

ObveamHeHue-ynops! Henscoxa

lNpoeepka ycronymBocTH Dankn Ha 1 cTagMM He BLINONHAETCA

1. Ucxonubie naHHbie

1.1 Marepuansi
1.1.1 CranbHoe ceyeHune
Mogyne ynpyrocti cranu

HopmarueHblil Npegen TekyJyecT cTanu

KoaddumumeHT HagexHoCcTH No Matepuany

:

PacuéTHeiil npeaen TekyyecT cTanu R, = & 346-

g
&

1.1.2 Nnwura

Moayne ynpyroctu betoxa
HopmartueHoe conpotuenenne BetoHa cxatmio

MNpeaencHan oTHoCcTUTENEHAA Aedopmauua ANA cTanexene3obeTona
KoadduumeHT nonayuyectn betoHa:

KoaddmuneHT HagéxHocTn no BeToHy Npu Cxatumn

22



PacuétHoe conpotuenesne GetoHa cxatuio

Moayne aedopmauwii betona

YaeneHblit Bec DeTOHHON cmecK

1.1.3 Apamarypa
Moayne ynpyrocti apMarypel
HopmartueHoe conpoTuBnexne apmarypsl

[nametp apmarypel
War apmarypel:

3alUTHEIR CNOA BepXHell apMaTypel
3aWnTHBIA CNOA HILKHER apMaTypsl:

Konuyecteo pAaoe apmarypel

KoagdmumeHT Hag&xHocTi no apmartype

PacuétHoe aHaueHue CONPOTMENEHUA APMATY Dk

Rpn

Ry = — Ry, = 16.9-MPa
b
E,
Eb."r . m Eb.T = G848-MPa

B

i

-
0
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1.2.2 Nnura

Tun onanyBku

Mapka HacTuna

Buicota HacTuna

TonwuHa xeneaobetoHa Hag HacTUNOM
MapameTpsl NpoMNUPOBAHHOrO HAacTUNa (NpUMeHATCA npu form_work_type = 2)

War HixHuX nonok

WnpuHa HkHEeR nNonku

PaccToaHne Mexay BHYTPEHHUMI rPaHAMKM BEPXHUX NONOK —
PaccTosnne Mexay NonkaMi No cpeaHei NNOCKOCTH HAacTHNa _

OpueHTaunsa HacTuna oTHocuTensHo bankn

CoficTeeHHbI BEC HacTMna

1.3 ObreauHeHmne cTanbHON W Xene3obDeToOHHOW YacTel ¢ nomoukio ynop. Henkcoxa

Mpeaen Tekyuect ynopa

Hwametp axkepa



KoopawHara ynopa cnesea oT NpoBepAeMoro (Ha4ano KOOpAMHAT — Neeas onopa)

Koopawxara npoeepAaemoro ynopa (Hayano KoopAMHaT — nesas onopa)

KoopawuHara ynopa cnpaea oT npoBepAeMOro (Hayano KOOpAWHAT — Neean onopa)

Konwyecteo ynopoB 8 04H0i rogpe

1.4 Harpyakm » ko3pprumeHTEl HAOEXHOCTH Ha Harpyake
1.4.1 Harpyaxu
1.4.1.1 Nepean cragus

[lononHutensHan Harpyaka ot eeca betowa

MouTaxHanA Harpyaka

1.4.1.2 Bropan craguna

MocToAHHaA Harpyaka

BpemenHan Harpyaka

Yy&T Hepa3apeaHoCTH HacTUna



1.4.2 Ko3dphpuumeHTsl HAAEKHOCTH NO HArpy3ke
CobcTBeHHBIN BEC CTaNkHBIX KOHCTPYKLMWI

CobcTeeHHbIl BeC cBexeynoxeHHoro DetoHa
[lononHuTensHanR Harpyaka oT Beca beToHa
MoHTaHaA Harpyaka

MocroaxuHan Harpyaka |l crtagum

BpemenHan Harpyaka |l ctagun

1.5 KoadppmumenTel ycnoenn pabotel

Koadduyment ycnoeuit pabotel ctansHoro anemexta CIN 16.13330

Koadduyment ycnoeuit pabortel betona CIM 63.13330

Koadduymuent ycnoeuii pabortel apmarypel no CM 63.13330
1.6 JononHuTtenbHble BO3OENCTEHA
YpaBHOBeLLEHHbIE HANPAXKEHNA, BOZHUKAIOLLWE H3 YDPOBHE LEHTPA TAXECTH NONepeYHOro

ceueHnn beToHa oT ero nonayyectu, obxaTna nonepeuHsx WEOB cHOpHOI NNKTLI, ycaaku
DeToHa n n3MeHeHWid TeMNepaTypsl
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2.Pacyér

2.1. leomeTpuyeckne XapaKTepuCcTHKH

2.1.1 CranbHoe ceyeHune

g e Bl A h, = 328-cm
Agst = bty AL = ﬂ_g.ﬁ,.,:mz
Af1st = brita

.
Apy = 1925-em”

Ap st =bptp Agy o = 1925-cm

YcnoeHuIl MOMEHT CONpoOTMBNEHWA Ha YPOBHE UEHTPA TAMECTH CeYeHWnA betoHa
[

st

Wpst =

( . s , 3
| Zost* o+ ?] Vot 430en

2.1.2 betoHHOe ceyeHue

MonoeuHa LWHMPWHE! KOHTEKTA #ene3obeToOHHON NNUTLI U CTANLHOMO NOACA

a=— a=0088m

PacuérHas tonwuHa betona

ty =he ty = 95-mm

PacuértHas wupuHa xene3o00eToHHON NNKTLI

I
S lheam > 4B

(
max.i\nu'.n{a + 6-151.2).11%“1} otherwise

bS]. = 1
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PacuéTtHan nnowaak ceyeHua xene3obeToHHON NNUTLI

i e Ay, = 190000-mm’
MomeHT nHepuun ¥eneaobeToHHOR NNUTLI

3
bt
sl "sl 4
I, = " I, = 14290-cm

Mnowjags apmatypsl Ha eAUHULY ANMMHLI

{ 2
.' 'i'frl:l5 i
\ 4 em
A= — £ A =0—
s b . m

2.1.3 KomnoauTHOe ceyeHue

2.1.3.1 KomnoauTHoe ceyeHne OnNA NpoBepku banku

E
KoaduuneHt npueeseHna Oy, = = oy, = 20917
Ep.r
Est
KoapduumeHt npueeseHna o = = o = 1.03
5
BricoTta komnoauTHOro ceyeHun
Hopp = he + hyy + g Hgpp = 520-mm
Mnowaab cranexene3obeToOHHOMD CeYEHNA
TN bz e
Ared = A5t * ; ™ nrm*rebar'ﬁ—s'{"ks'bsl ) A 4= 1535?'3-111.1112
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Paccroauue ot HapyxHen rpadn nonkn go LL.T. naue
c‘b:=hn+? Cy = 122.5-mm

PaccroaHne oT HapyXHeil rpaHn Nonkvw 40 BepxHen rpaHn NnuTLl
h=h,+hs h = 170-mm

PaccroaHue MeX 4y UEeHTPaMH TAXECTH NNUTLI K CTansHoi bankwu

Zpst=Cp+ I st Zy ¢ = 298-mm

u=Zpsgth-a5, z = 205
Zstr 1 = Zpstt 35y Zsty = 225mm

CTatnyeckmin MOMeHT HHEPUKWK cTanexene3o0eToHHOro CeYeHNA OTHOCUTENLHO LET
CTankHOro cevyeHuAa

Pacctoaune MeX 4y UEHTPOM TAXECTW CTaNbHOTO W cTanexene3obeToHHOro ceyeHna

Z g= ?i“ Zey roq = 176-mm
Ared
Zpred = Zbst~ Lstred Zy roq = 122-mm
red_r u=Zpredt 5 Z. dr u= 119-mm
Zredr 1 = Zpred ~ 5 * 351 Zyeqy 1 = 124-mm

1 P ELT 3
Sted = ;'Ab'z'b_st + —AgbyZstr ut Zste ) Steq = 2702337-mm

29



MomeHT nHepumKu cTanexene3obeTOHHOMNoD CeueHWA NPUBELEHHOMD K MeTanny

1 1 :
lred = Ist + Ast zsued ;- Ay % b bl '&b Zb:ed by o Agby kerdI u = Zreds 1 )

L4 = 472093985-mm"

PaccroaHune mexay LI T. ctanexene3obeToHHOMro CeYEHWA W HAPYXHEN rPpaHbH BEPXHEN NONK

Z = -Z
redf2 = 20 st ~ Zstred Z o qp=-1'mm

Paccroanune mexay L. T. ctanexene3obeToHHOro CeYEHWA M HAPYXKHEN rPaHBH HUXHEN NONK)
Zeedfl = Zstred * Ze1st Zieq 1 = 31-mm

MomeHT conpoTBNeHnA cTanexene3ofeToHHOro ceyeHna ANA BepXHeil Nonkun

g

Wp req = ~933687-cm

MomeHT conpoTHENeHnA CTanexene3obeTOHHOro CeYeHNA ANA HIKHER NOMKK

]red 3

“.ﬂ.f'Ed 1.14 i'.'.ﬂ'l

MomeHT conpoTuBneHWA cTanexene3obeToHHoro ceyeHua AnAa L. T. :ene3obeToHHOW NAKUTLI

Ired

W _iw—— i 3
b.red Zb,red W baed ™ 3870-cm
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2.1.3.2 KomnoautHoe ceyeHne ANA NPOBEpPKH yNnopoe

E
KoagduumeHT npueegeHunn 04 0 = f 0y, o = 6.34
Mnowaak ctanexene3obeToHHOMro CeyeHUA
, Ap 1 , 2
Ared0 = Ast * g + rﬁruw:eba:'; '{-ﬂ“s'bsl.] Ated 0 = 36290-mm

CratMyeckuit MOMEHT WHepUwin cTanexene3obeToHHOro ceyeHnA oTHocuTenksHo L. T.
CTanLHOro CeYeHnA

1 1 .
Sred0 = ApZpy gt + — Agbg 1 Zgey ut Zsty 1} Sred 0 = 8917779-mm
.0 O, - -

3

PaccToaHue Mexay LeHTpOM TAMEeCTW CTanbHOMo U cTanexene3o0eTOHHOMD CeYeHUA

Sred.0
Ared 0 T

Zetred0 =

= -Z
Zpred0 = Zbst ~ ZLstred 0 Zy ced 0 = 32'mm

hg
Z = +— —a
redr ul Zpred 0 ) s.u AR dr u0= 49.-mm

Zredr 10 = Zored0~ 5 * 351 Ziedy 10 = S4mm
MomeHT uHepumun cTanexene3obeToHHOro CeYeHUA NPUBEABHHOMD K MeTanny
1

2 1 2
Led0o = Lst * Ast Zstred0 * Ip+ ApZpredd —
%.0 .0

1 2 2
i3 ;'As'bsi‘[zrcd:_u.ﬂ i: zrr.-d.:_t.ﬂ )

L.qo= 619732911-mm"
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MomenT conpoTnenednAa cTanexene3obeToHHOro ceyeHWA ANA LIT #eneaobeToHHON NNKTEI

lred.0 3
Woads ™z — Wpa =0
bred0
2.2 Harpyaxn

nWHEﬂéHHHH TONWHWHAa betoHa B npejenax BelCOTel Ce4YeHWA HacTUna

b+ bap
hy = Thn if formwork type = "corrugated_sheet”
““n

0 f formwork_type = "flat”

"Wrong formwortk type"” otherwise
CobcTeeHHbIR BEC CBEXEYNOXEHHON DETOHHON cMmeck

Gp = Tby + by) q, = 3454-kPa

PacuétHan Harpyaka 1a cragus

A1z = Vfsteel SV steel beam ™ L'( “if steel ™ corrugated_sheet B \
+f concrete 3B T “If add concrete SV add concrete B
: \*7£1DL91aDL'B )
Q5 = 19,998 '
m

PacuétHan Harpyaka 1b ctagus

91 ™ ”l'f,steel'swsteel_beam > 1t''fﬁff.stnw.el'51"':"'{:«::111.1gamed_shl.en&t'B ]
B

¥ If concrete’ qb'B + 'Tf.add.cmmte'swvadd.cuncrﬂe'
| k“-
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PacuétHan Harpyaka 2 ctagua
kN
% =20 wDL + Y1191} B e —

2.3 BuyTpeHHMe YyCUNHA B PacyYETHLIX CeYeHMAX

CevyeHne c makcumanbHbIM 3rnbDarowmm MoMmeHTOM

1a cragun T A—

PacyétHblit narmbarowmil MoMmeHT R -
PacuétHeiin narmbarownit momeHt

-

"
I:11a'11:»ea|'r|¢ £ qlh'tbeam‘

2 cTagmAa

PacuétHeii narubarowmin MomeHT

.
9 lpeam
My=——— M,=1728Nm
8
CymmapHbif 3rnbarwmm MOMeHT M:=M;y+M; M=31328kNm

CeyeHune c MaKcUMansHOW NoONepe4yHOn CUIOK

| ctraguna Il craguna
PacuétHaa nonepeyHas cuna PacuétHas nonepeyHas cuna
" b lbeam i 9 lpeam
1 2 277
Qq = 70-kN Q) = 86&N
CymmapHas nonepeyHan cuna Q=0Q;+Q Q= 157N
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2.4 lNpoeepka NPOYHOCTH NONEPE4YHOro CE4YeHHA NO HOPManbHbLIM HanpAXEeHHUAM
2.4.1 C yyéTom nnactuyeckon pabotbi
2.4.1.1 OnpenenexHne HanpsxeHWH B beToHe u apmartype

Hanpaxexua B betoHe

312
ﬂ'-h:' - Oy

- . bi -
% W red . e

HanpaxeHwa B pacuyéTHoi NpoAONLHOIR apmatype

M,

O, = ———— 4+

ag' Wy, red st a.=43-MPa

2.4.1.2 Ycunua socnpuHHMaeMsie COBMECTHO DeToHoM ¢ apmaTypo# npu
pPa3nW4yHOM YPOBHE 3arpyxeHus

Np.s = ApTp + AgNyow rebar P05 Np g = 406-kN
NpRs = ApRp + Ag o rebar DT Npp s = 32154N
NpR sR = ApRp + Ag oy rebar DR NpR sk = 32154N

Koadduyment ycnoeuil paboTtel BepxHero cTankHoro NOACa, YYNTHIBAKOLWMA ero
pasrpyaky NpUNerawnm HeoHanpAXeHHsIM DeToHOM U NpUHUMaeMLIlH He Bonee 1.2

. mwike-% Ap
Ny =mn 1+ .

L Ve R\ Ap st

.12
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2.4.1.3 Bepxuun nosc

.'f M- Z‘b_st'xh.s Nb.s ]
] “Tﬂ st ""“st )
= |- : if op < By, A O, <yR
K, q 'Tl"’fl:'Ry b bi ™b s 5108 KH, q = 0.4
(M-Zp s NeRsR ~ NeRsR
| wﬂ.st """st .
' = — i Oy 2 Ry A 0 < Ry
I'c'R-}r
(M-Zp e NprsR NbR.sR}
| W A
\ 2 st st ;
= f op = i Rp » 95 2 VsiRs
i Rv
2.4.1.4 HuxHun nosac
fr M- z'b.st'xb.s + Nb.s ]
! 1rl'1“"1"1 st Ast J
KHyg = |- - if op < Y4By Ao <y R
111 ”;C'R}. b < Tbifp 3 815 Kiyjq =09
(M- Zy, ¢ NpR s ) NbR s ‘l
| W A
\ fl.st &t J .,
g if G‘b = ":’bi'R.b A ﬂ's < “fsi'Rs
e R)r
(M- Zy, ¢ Npr sR . NpRsR ]
| W A
\ fl.st st ; = %
= if op 2 Vi Rp A 05 2 iR
1.:'R._V
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2.4.1.5 lNpoeepka HanpsKeHWN B Xene3obeToOHHOW YacTH ceYeHnn

pa3suTUKM NNacTMyecknx gedopmaumii

k=-11.368
YCNoBHLII MOMEHT CONpoTHBNEHWA Ha YpoBHE UeHTpa CeYeHWA betoHa
"He npinermmMo”  if gy, < Ry A o < R

K oncrete =

"ne npimerimmo”  f o, 2 Ry A o < R

k [Ma-ZpsNorsk  NpRsR ]

Est L.L Wh.st Ast

€. tim

Koadduument, yunTeiBalOLL Wi YBENUYEHUE OTHOCHTENbHLIX Aedopmauui DeToHa npu

M-Z, N
g e R oo = —830-MPa
W st
k=11 if og=< '“,-‘:-R.._g
{ 0.009E N
: 1+_. St] :'fcr“:a "'TC'R-;"' -
\ e By . Agt
( AIIC'RY \ r 1
lint " R} . }'—bR_SR aliis '}'W'Est .00 if ap = “I'C-R.}, A O < “rc-R}__+
\ s Agt ) \ TRy

if op 2 iRy A 95 2 15 Rs

KM oncrete = HE MpiMeHInMO "

NpR SR
A
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2.4.2 écTkonnacTM4eCKMIA MaTepuan

Onpenenym NONoXeHe HEATPANBHONW OCKH OTHOCHTENBLHO BEPXA CEYEHUA N3 YpaBHEHWA
paBHOBECHA NPOAONEHEIX CHM K YCHMIKA

HelATpankHaA ock B #ene300eToHHO nnuTe

_ R}"{Aw.ﬁt + A ¢ T An

Xb R
Ry,by

= 63-mm X = 62891 -mm
HeldTpankHan oCk B BEpXHEN NOMKe

Ap Ryt (h+1tp) b Ry + Ay g Ry +hbp Ry~ Ry Ay
2bp Ry

= 161.03 -mm

) =

HelATpankHaA oCk NepecekaeT CTEHKY

) Af] st Ri + (h T+ hﬁ] H&Rﬂ. + {h + tfl] H&Rﬂ. “RphAp —Ap g RW.
Ky = = —318.153-mm

24, R,

XNAZZ ifbeDAxb-:_ihf

iy

break

if Xy = hAxp < {h+tf2']

i

breal xgp = 62.891-mm
i xy 2 (h+tg)nxg < (h+ip+hy)

w

breal

"Pemenne He cymecTeyer otherwise
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NALocation = |if x, = 0Ax, = b
"HenezobeToHHAA TINHTA'
break

i xﬂljhhxﬂ-::{h+tf2]
"Bepxuag mona"

break
"Crenra" i Xy 2 (h + tf2] Ay = (h +ip+ h“]

"Pemenme He cymecteveT  otherwise

NALocation = " enezobeTonmas mora’

Onpenenum npefentHeIE MOMEHTRI M3 YPABHEHWUA MOMEHTOB OHOCHTENEHO HERTPAaNEHOW OCK

HelTpankeHan ock B #ene3obeTaHHOR nnuTe

_ *NA i )
Mpiapb = Rybygana- 5 + R*.Aﬂst h+ 5 Q| - = 667437 kN-m
’ by
TRy Ay st '[h Tt TENA -
kil

TRyAf st | BTt thy T o —3NA

HerpankHaa ock B BEpXHER Nonke
( t Inga — b
g (*na—B) _

+R1.,(h +ip— XNA:] bf:{ -

{h +tf2 —XNA]:|
2

.
+tip+ 3 INA

e

™ th“h“ a

1
+R1__."Afl.st'[h tipthy+— —xNp

-




HelTpankHaa oCk B CTEHKE

t r
sl tr ]
Mpdw = Rp by 'tsl'[XIfA‘ T] TRy Ap st '[?ircg— h - T] - = 534kN-m
(*Na—b-tp)
Ryt (xna — b~ tp) >

b+ t + by, — 3N4 )
PR (bt o) 2

’ t
+R1__.r'Afl_5t'[h tip thy +— —xna

-

:‘”{Rd = |f NALocation = "JFenezobeTonHas mmmTa’

Mpdb
brealk

if NALocation = "Bepxnas romka"

Mpap
break

f NALocation = "Crenra"

MRd.w
break

"Pemenna He cymecTeyeT otherwise
Mp4 = 667-kN-m

K‘Hrigid | plast = "Pemenmnz He cymecteyeT i Mp y = "Pemenma ne cymecteyer'

M
Mpgy

otherwise

Kyid plast = 047
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2.5 Npoeepka Ha nonepeyHyo cuny

Q
KH = —
shear Qg KH oo = 034

2.6 Npoeepka Ha geAcTBHE M3rMDaOWMX MOMEHTORB NPH MOHTaMe

Mla

KH

erect —

min( Wgy 0. Wi st Ry e KH, = 06

2.7 Npoeepka ynopos
2.7.1 Onpepenexnne cOABMrarwIed CHNbl BOCTIPHHHMAEMONW YIIOPOM

'DI'IPE,.EI.EHEHHE KOOpAWHaT pPacuy&éTHbIX CEYEHWIn ANA BLIYMCNEHNA HOpManbHbIX HBI'IPHX(EHHI:'-'I

Cnega o1 ynopa Cnpaea ot ynopa

_ (*stud ~ *stud1) : (*stud.r ~ *stud/
™ 2 Yorr ™ Sstud * )
Xpy = 94-mm g g = 282-mm

OI'IPEAEHEHHE MOMEHTOB B PACUYETHbIX CeYEHWAX

Cnega o1 ynopa Cnpaea ot ynopa

!

beam %ol lpeam Xo1
N RN Sl e AT TN
M; 1= 8.026 KN'm M; o = 23.506- KN-m
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Onpegenelne HanpAXEeHW B PACYETHLIX CeYeHUAX

Cneea ot ynopa

- . M7&.-::!'.1 " o MJi.wzr.l a
ST | .0 | e—— ]
% 0 Whred0 ' Wp red 0
Oy o1, = 0.1058-MPa Oy o1 = 06508 MPa
Cnpaea ot ynopa
- _ '\"XG' I & - . h’lﬂ I &
iorr - = T by XOLs = - ~ Thi
%0 Wh.red.0 o Wp red 0
e 0.3097-MPa O™ 1.9061-MPa

OHPEAEHEHHE C.EI.E-I-"IFEI'DLLI,EIFI CHNEI E-U-EI'IPHHHMEEMOﬁ ynopom

Sstud = |Txorr b+ TxorsAsPst) ~ (Txotrdp + TuolsAsPs)  Sspug = BTN

2.7.2 Onpegenenwne npegensHOW CABUIaloUen CHNbl BOCNPHHHMAEMOHN YNOpPoM

Monuan BeicoTa ynopa  h,, = minlh, + 75-mm 1.}  h,, = 125-mm

an
2
dan e | R}'.stud AN

= 0.063-
*h cml e MPa

Sy = 106.722-kN

KoadduumeHT CHInkarWmil HecyLLyH cnocoDHOCTE YNOPOB NpU HacTHNe

n, = |1 f num studs= "one_stud”
2 ff num studs = "more than one stud"

41



k = |1 if formwork_type = "flat"
_ bo(tan ~ By

by

0

k = |1 if formwork_type = "flat"

by (hyq — By
U.ﬁ-# if formwork type = "corrugated sheet"”
hy
T Ry, 1 !
Py = |64==. (10 —aN ¥ — 225A — £42
— cm cm MPa . . -

g Ry 1

= 10— 4N if = iy

em” sl an

Prg = |k of sheet_onent= "transverse” 'Prd_
ky if sheet_onent= "along"
P g = 44956 kN

2.7.2 KoadppmumeHT Hcnons3oBaHKA ynopa

8
Kﬂsmd = Ld
mml_ S’1::| ’ Prd )

if formwork_type = "corrugated_sheet"”

k = 0.714
k = 0.612
KH,, 4 = 0.862
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3. Peaynerar

3.1 leomeTpuyeckme xapakTepucTHKKU cTanexene3o0beToHHOro ceYyeHus

Mnowagkb

MomeHT uHepumun

MomenT conpotuenenna L. T. nnutel

Paccroanue

Paccroanue

Paccroanue

3.2 BuyTpeHHue ycunua
Mepeaa cragua

Mla = 160kN-m

Bropasa cragua

M, = 173-KN'-m

CymmapHo

M= 313kN-m Q= 157-kN

Aq= 15-1-1:11'.12

Lyq = 47209-cm”

Whred = 3870-cm

Zy goq = 122:mm

Zp ¢ = 208mm

3
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3.3 MNMpoBepkKa Ha AeACTBHE N3rMOaKLWKMX MOMEHTOB NMPW MOHTaXe

MpoYHOCTL KHerect = 06

3.4 MNpoBepka Ha gerUcTBUE M3rMbaroW X MOMEHTOB, pasaen 6.2.1

K11 o = 044
BepxHAA nonkKa CTansHOro CeYeHnA A
HI#HARA NONKa CTANLHOMO CeYeHns Kijq =109
CTanexene3oDeToH KU, porete = 'HE TPHMEHNMO

3.5 MNpoBepka a geAcTEME U3rMGaOWNX MOMEHTOB
(wEécTKONNacTUYECKUA MaTepuan), n. 6.2.1.6
IMonoxeHWe HeATpankLHOR OCK NALocation = "HenezobeTonHas rummra”

[MpoYyHOCTE DankmM
Kligid plast = 0-47

3.6 MNpoBepka Ha geUCTEBUE NoNepevyHOW CUNbI
[MpoyHOCTE Bankw Kl . = 034

3.3.3 NpoBepka ynopa

Pacuy&Tt no npoYHoCTK Klgpq = 0.86
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3.2.CIM 35.13330.2011
PACYET CTANEXENE30BETOHHOW BANKW B COOTBETCTBMM C CI 35.13330.2011
0. PacyértHan mopens

banka pagoean

Onanybka: npopMNUpOBaHHOW HACTHN WNK WKHTLI
BropocreneHHble banku He npeaycMOTpeHkl
lNonoxuTensHbIA H3rKDaWHA MOMEHT

ObveauHeHne-ynopsl Henscoxa

lNpoBepka ycTrouyueocTH Bankn Ha 1 cTaguM He BeINONHAETCA

1. UcxoaHbie gaHHbie
1.1 Marepuansi

1.1.1 CranbHoe cevyeHune
Cranb
Moayne ynpyrocti ctanu

HopmatueHblil npegen TekyJyecTn cTanu

KosdduuneHt HagéxHocTH no matepuany

PacuéTtHeli npeaen TeKyyecTn cTanu Ry -— Ry = 380-MPa
“lm
1.1.2 Nnura
Knacc GetoHa no npouHocTH Ha cxatne "B30"
Moayne ynpyroctu betoxa _
Ycnosublit Mogyne ynpyroctu betoHa Eofshy = 0-5°Ey Eofcpyy = 16250-MPa

Hopmatueroe conpotuenexne BeToHa Cxatmio
MpenensHan oTHOCTUTENbHAR Aedopmauna AnA cTanexenesobetona

MpepensHan oTHOCWTENbHAA fedopMauyna ycagkn betoHa
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MNpegensHan xapakrepucTuka nonaydyectn betoxa
YaenuHelii BeC

1.1.3 Apmatypa

Mapka apmatypei

Moayne ynpyrocti apmarypel
PacuétHoe conpoTuBneHne apMarypel

1.2. leomeTpunA

1.2.1 MNponér 6anku

1.2.2 Wlar banok

1.2.3 CraneHan 4acrtb

Homep npodmna
Beicota npodmna
BeicoTa cTeHku
TonuwiuHa cTeHku
WwupuHa nosca
Tonwuxa nonkn
Mnowaae Ganku
MoMeHT ConpoTHBREHNA

MomeHT uHepumuu
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1.2.2 betoHHan 4acTb
3a3op mexay NNUToR U BepxHei Nonkon

PacuétHas TonwuHa nnuTel

1.2.3 ApMupoBaHne

Jlnametp apMaTypHbIX CTEpXKHEIl

War apmarypHbIX CTepxHeil

TonwuHa 3aLNTHOMO CNOA BepXHel apmarypel
TonwuHa 3aWNTHOTO CNOA HWKHER apMaTypsl

1.3 ObbveauHenne cransHOW M DeTOHHOW YacTen rMDKUMKM ynopamm

[unametp aHkepa

[nuHa aHkepa

KoopauHara npoBepAemoro pAaa ynopoB B KpallHel TpeTu
KoopauHara npoeepRemoro paaa ynopoe B CpeaHel TpeTi
War pAagos ynopoe B kpaiHei TpeTu

lar pAaoe ynopoe B cpeaHei TpeTu

KonuyecTeo ynopoe B pAAY B CpeaHei 30He

Konuuecteo ynopoe B pAAgY B KpaitHel 3o0He
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1.4 Harpyzaku u ko3dppuumneHTsl HAAENKHOCTH HA Harpyake
1.4.1 Harpy3ku

1.4.1.1 Nepean cragun
CobcraenHbiil Bec banku

CobcteeHHbIl BeC NNUTLI Qia SWp = denshe = 221-—

[ononuutensHan Harpyaka ot eeca beTtoHa

MoHTaxHan Harpyska

1.4.1.2 Bropan craguna

HopmatueHas NOCTOAHHAA Harpyska

HopmatueHas BpeMeHHan Harpyska

1.4.2 KoadppmumeHTbl HAAEKHOCTH NO Harpyske
CobcTeeHHBIN BEC CTanbHLIX KOHCTPYKLUMI

CobcTeeHHbIl BeC cBexeynoxeHHoro betoHa

[lononHutensHaA Harpyaka oT eeca beToHa

MoHTaxHan Harpyaka
MocToAHHaR Harpyaka Il cTagum

Bpemennan Harpyaka |l ctagum

MonayyecTs n ycaaka
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1.5 KoadppmumeHtsl ycnosui pabotol

KoagguumeHt ycnoeuit paboTtel cTanskHOro anemexTa Ye=1
KoagguumeHnt ycnosuit paboru betoHa Vi = 09
KoagguumeHnt ycnoewit pabotel apmatypel no =1

2.Pac4éer Ha NnpoYHOCTL

2.1 Pac4eT reoMeTpuHecKnX XapaKTepUCTHK

2.1.1. CranbHoe cevyeHue - banka

Paccroauue or L. T. cransHoro ceyenna Cs go HuskHelR nonkn

h
sl z
2

sls- = 348.5-mm

Z

Paccroauue or U.T. cransHoro ceuenns Cs o sepxHeil nonku

hS

o L iais Zy = 3485mm
Wes=Wg= 4186.63-cm” - MOMEHT CONPOTUBNEHUA OTHOCHTENEHO HIBKHEH Nonkn
Wy =W, = 4186.63-cm” - MOMEHT CONPOTUBNEHUA OTHOCHTENBHO BEPXHEN NONKKM
[Inowiage ceyeHUA HIDKHER Nonku A =bptg=481cm
[inowans ceueHUsa BepxHel NonkK Aoy =bpgtp=481cm

.

Mnowagkb ceyeHna CTEHKK A, =h t =825cm”
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2.1.2. beToHHOe ceyYeHMWe - NNUTa
MoNOBUHA LUMPMHBE! KOHTAKTa NAMTEl M CTaNLHOro NoACa

a= a= 130-mm

2
PacuétHan tonuuHa betoHa

tSI. = h‘f tSI. = 00-mm

PacuértHan wupuHa ceeca xene3obetoHHon nnutel (Tabn. 9.3)

B .
b= E if lpogm = 4B

(. ( B) 'beam
max min a + 6-ty.— |.
| | 2}
! LY

] otherwise
J

PacuéTtHan WnpnHa xene3o0eToHHOI NNWUTEI

_ 2_
Oy =2 by = 4471.25-mm

Mnowans BetoHHOro ceyeHus

Ay =by-tg Ap= 402412.5-mm>
MGMEHT HHEPL‘HH EE‘TDHHGFU ceyeHuAa
3
b -t
1-ts1
= —— I = 271628437.5-mm"
12

2.1.3. ApMupoBaHHe NNUTLI

Mnowaaes apmaTypHOro CTEpXHA

2
rr-dI n

A,=028cm”
4 d

."‘Ld =
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Mnowaas apMarypsl BEpXHEro pAAa

9
£

Aur = T'bsl Ay, = 1264cm

Mnowage apmMarypsl HIGKHEro pAAa

Ay
L 2
Aty L sl Ay = 1264cm

Obwan nnowags apmarypsl NNKTL
e im Tl A =2528cm’
2.1.4 KomnozuTHOE ce4yeHune

Beicora ceuyenua: Hoy =h,+h +he
2.1.4.1 KoadpprumeHTsl NnpuEeeHUA

KoappuumeHt npuseseHnA apMaTypbl K CTanu

H. = 787-mm
n, = 098
1y, = 6.34

Koadduunent npuseaeqna betoHa K cTanu Npu yCcnosHOM mMoayne ynpyrocth E ¢ 4.

” Est
E,
KoadduuymeHt npueegeHnsa betoHa k cTanu
- Est
Ey,
_ Est
Np shr = E
ef.shr

nb'sht = 12.68
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2.1.4.2 KospcpuumeHt npueegeHnn bDetoHa k ctanm
NpM yCNOBHOM Moayne ynpyroctu E ¢,

Mnowaas CTansHOo YacT CEYEHWA BKNKIYAA apMaTypy

Aur A 2
Ay =A + — + — = 20041.53-mm A= 209.42-cm>
n, n,
Cratmyeckuil MOMEHT CTanbHOM YacTH CEYeHWA BKMKOYAA apmarypy oTHocTuTensHo L. T
cTaneHoi bankw
A ( b Ay 1
ir | 5 Ir| s
5 = — + +—1+—-.—+ + he - 3
st.s ™ | 1r hn 'y, n \ 2 hl'l hf' far J Sst.s = 101426-cm

Paccrosnne mexay L|.T. cransHoim banku u LLT. A,

8
st.s
zs,st = y stst = 48.43-mm

st

Paccroanue ot L.T. ctansHon yactu cevenna Cst go L. T. xeneaoberonHoro ceuenna Cb

h {
5 |
Zb.st = = +| h'1 + T] - zs.st z‘b,st = 34507-mm

MOMEHT MHEPLMI CTANLHOI YACTW CEUSHMA, BKNKOYAR apMaTypy

5

2 "kl: ."( hs 3
L=l +AgZ o + ?K? +hy+ay, -2 ) -
5 |
y 2 4
A, [h I, = 181134.67-cm
+?'[?5+hn+hf'au.r-zs.st .
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MapameTp noATanueocTH

V= E[L - ijtz

ny, | Ag Lt R

MNpeaensHas xapakTepucTika nonayyectn betoHa

Pl = Y shrkr Epon Py =3

YcnoeHslil MOAYNE YNPPYrocTy
v-05¢., +1

(1+ @) v +05p +1

Koagguumnent npueegeHna betoHa k cTanu npu ycnoeHoM mogyne ynpyrocti E gy

Eeflr = By Eofyy = 6950.94-MPa

Est

Tokr =
ef kr nb.kf = 1964

2.1.4.3 leomeTpHHECKHE XapaKTEPHCTHKH

Mnowaas cranexenesoberoHHoro ceueHns Banku:

Ap  Aur Ay
Agpsingg) = =5 + . + =5 + Ag
Asth = Asti £l Ay = 84428937061 mm
Astb.shr = Astb £ P shr) At shy = 52685.232571-mm"
Astbir = Astb £ P ko) Astoe = 34519904222

Paccroanue or U.T. xeneazobetosHoro ceyenna Cb go U.T. ctaneHoro ceyexna Cs

h
Zys = +hyt ?’ Z, o = 3935-mm
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Paccroanue ot L|.T. komnoautHoro ceyenunn Cstb go L. T. cransHoro ceyenns Cs

by tg ”‘f +h+ E}
Ny, L2 2]
Zs stb£lPpo) = "?‘sﬂ:_f'{nbﬂ_:' x
A h 4 {h
f-;al, byt 5 +%-{f+hn+hf—au.,_
Astb £ 750/
Z; stb = Zs stb £ ) Zs stp = 30791-mm
Z; stb.she = Zs sto £l M she) Zs stb.she = 23634-mm
Z; store = Zs stoflnp 1) Zs stb e = 184.16:mm

Paccroanue ot UeHTPa TAXECTH Astb_shr A0 UeHTpa TAXEeCTH .-‘\.“

Zotstbshr = Zsstbshr ~ Zsst Zst.stb.sl'r = 207.91-mm

Cratmyecknil MOMEHT CTaNLHON YacT ceueHna oTHocutensHo L. T. komnoautHoro ceuenna Cstb

Sstshr = Ast Zst st shr Sct shr = 4353922_53,”,13
Paccroauue or L|.T. komnoautHoro ceyenna Cstb go U.T. xxene3zoberonHoro cevennna Cb

Zyy stb £l tp0) = Zps — Zs stb £l M)

Zy stb = Zp st £|p) Zy stp = $3.59-mm

Zy sto.shr = Zo.stbf +ﬂ'I:l.sl‘w} Zy st shy = 137.16:mm

Zp stosr = Zp sto £l kr) Zb.stb gy = 20934-mm
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MomenT HHepUHK cTanexens3aobeToHHoro ceyeHna Hanku

( 3
& 2 1 | gty 2
Istb.f[nbo.:' =g+ AgZg s ginppl + =o 1 5 * Ah'zb,stb.f{nbo.l
o
Fy 2
Ay | hg
¥ ?']:zb.stb.ﬂ“bﬁ) = j] $ 31:}

-

Ay ( . ]
+ % ']:z‘b.sthf'l fpo) = | B + ?] * (g By) - a“J

Lip = L £l 0p) I = 3729246801.56-mm"
Litb shr = Lstb £(% she) Lot shy = 333516954328 mm”
Becn i, e Ly 1 = 2801342501 9-mm”
MomeHT conpoTnBneHnA ¥ene3obeToHHON YACTH CeYeHUA:
Wy stb £l 0po) = Jemslonn)
Zy sto £ 00
Wh.stb = Wp.sto.sl o) Wi st = 43571.29-cm”
Wp.stb.shr = Wb.stb£{%b.shr) Wh.stb.shr = 231615 cm’
Wh.stbkr = Wh.stb £ k) Wo.stbkr = 1338208 em’

YCnoBHLIA MOMEHT CONpPOTHBNEHWA HA YPOBHE UEHTpa TAXECTH CeYeHnA betoHa

Is

W
bs

z‘b_s wbs = 3?&?.35ﬂ:13
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2.2 Harpy3km
PacuérHan Harpyaka 1 ctagum atan 'a
A1a = V£s UaSW.s T b UaSWbE + Vfac91a ABB + Vg1 DL U1aDLB

Pacuérxas Harpyaka 1 ctagum 3ran b

A1p = V£s 92 SW.s ¥ b U2 SWHE * fac 912.AB B

PacuétHaa nocToAHHAA Harpyaka 2 cTagu
Y pL = £2DL RdDLE

PacuertHas Harpyaka 2 cragum

9 = (g2 pL%dDL + Y211 DaLL) B
2.3 Ycunua B pacyeTHbIX CeYEeHUAX

CeyeHmne c MaKCMManNbHLIM H3rMbalIWMM MOMEHTOM

1a ctaguna 15 i

PacuértHbil narnbawwmni momeHT

’) 3

qla'lbea;m‘ Qb lbeam

EN

KN

KN

PacuérHeiil narnbarowmi MomeHT

My, = T My, = 731.84KN-m My = T My = 399.29-KN-m

2 cTagma

PacyértHbiil narnbarwmi momeHT
"

D lpeam
My=———c M, =1549.794N-m
8

CymmapHbIn H2rnbaroumn MOMEHT M:=My,+M; M=214908kN-m

KN
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CeyeHue c MAKCUMaNLHOW NONEPE4YHON CHITOH

| cragua Il cranuna
PacuérHas nonepeuHas cuna Pacuértias nonepeunan cuna
_ 91b tbeam 0, = D lpeam
1- 2 o 2
Qq = 134N Q) = 347-KN
CymmapHan nonepe4yHas cuna Q=Q;+Q Q=481 KN

2.4 HanpameHHnA B pacYeTHbIX Ce4YeHMUAX
2.4.1 HanpsxeHue ot ycagkm betoHa
HanpaxeHua pacTaxeHna oT ycagkn B DeToxe:

Koadpuupent vy o =0

f Ast Sst.shr

Tsheb = Eshe Fefshe| 3 T . ”shr.b) i e
\ “*stb.shr stb.shr

HanpaxeHna cxatua oT ycagku B apmarype:

Koadppmupent vy =1

Tshrr = EsheEr| = “Zp stb shr ~ Vshrrs Oshry = —32-83-MPa

.!/ Ast Sst.shr )
\ Astbshr  Istb.shr J

2.4.2 HanpsxeHua or nonzy4yecTu beToHa

MOMEHT OT NOCTOAHHOM Harpy3kW Ha BTOPOA CTagum:
.

QDL k
Mo w = 48941 kN-m
2d -
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HHI'IPHH{EHHH pacTAXeHWA OT non3y4yecCTd B betone:

M M
O g = ?‘d - fd = —0.538-MPa
Oyt Whstbkr b Wh.stb

HanpaxeHnA CxaTma oT NonayyecT B apmarype:

M M
Oy ™ R o R semum

n-Wystbkr ™ Wohsth

ﬂ'bm = —0354-MPa

ﬁf.hﬂ = 2583-MPa

2.4.3 HanpsaxeHna B DeToHe w apMaType OT NON3y4YecTH M ycaaku

My My
. = lo if —— =02 o, = |o f ———— >02-

bkr = [Tbke0 - Ro rhr = |Prla0 g

1y Wpstb % Vb.stb
i M
ﬁif—?d <02 u&$£n;-
oy W stb % Wb.stb

Opyr = 0Pa Tygr = 0Pa
Opi = [gbhl 5 |.:rsht__.b| = 0.71-MPa Opi = 0.71-MPa
oy = |ﬁrhl i |.:r5hu| = 32.83-MPa oy = 32.83-MPa

2.5 MNpoeepka NPoO4HOCTH NONEPEYHOTO CEYEHUA NO HOPMANbHbLIM HANPAXKEHHAM

2.5.1 HanpsaxeHun B DeToHe u apmaType

Hanpaxenna B DetoHe

M,

Oy = ———————— = (g
b - bi
n, Wi stb

Op = 4902-MPa
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HanpaxeHnA B pacY&THON NPoAONLHOI apMarype

Mz
o, = 69.086-MPa

o, = — + I'J'n
1, W stb

r-

2.5.2 Ycunua BoCnpUHUMaeMbIe Xene300eToOHHBIM CE4YeHHEM NPH Pasfiu4HOM
YPOBHE 3arpyxeHus

o Saie o R Bl Npr = 2147.19kN
Mppty iy by TR 0 p g S INGTEN
THRR =gy by by i

2.5.3 KoacppmumeHTsl ANA y4ETa pa3BMTHA NNACTUYECKMX AedpopMaulunin B
pac4y&€THOM Ce4YeHMMn cTanbHoW Dankn

nl'I'DI.L\EI.EI.I: MeHbBLWEero NnoAca

Af nin =minf A A ) =481cm”

Npe = N Npy ) = 323
1IhR_I = 1I{N“JRI, =0

MwRR = "(NerRr) =0
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HanpaxeHnus B pacyéTHoil NpoAONEHON apmarype
M,
L'!'r I s -+ Cfn ﬂ'r = 69.086-MPa
2 Wh stb
2.5.2 Yeunua BocnpuHUMaeMble Xene200eTOHHbLIM Ce4eHHEM NPKU PasNU4yHOM
yPOBHE 3arpy)XeHus

Npr = ApTp + Ar0¢ Npe = 2147.194N
NbR..-f = ‘%Rb + .%'ﬂ'r NbR.f = Nﬁ?.ﬂgkN
Fpeg =yl + Ak Hony = I

2.5.3 Koachcpmumentsl gna yyéta pa3BuTua NnacTHYeckux aedopmauni B
pPac4YE€THOM CE4YEHMH CTanbHOW Dankn

rll'lGLI.lHﬂI: MeHBLUEro NoAca
Af min = min{A_ ;. A ) = 48.1-cm”

Afmin T Aw

A

=0.71

Npe = N[ Npg) = 323
bR = M(Npry) = 0

MpRR = M(NprR) =0
Wibr & 1+ 1‘|br-{'ud' = l} =125

i LAl =1

"’J.’LbR.R =1+ 1}bR_R'I:L\J = l:l = ]

mlr-m.i:f:l+

[ "Ry -0y A \
bi b " b.l.EJ-l.l
L Wc'Ry Asl

{ 1w

| 3.
w4_br.=max:—br.lJ= 1.04

X "1



2.5.4 BepxHui nosc

(M-Zp Npe N )

| W s Wi oy Ag J

Kiyqg = - L
(M-Z, Nepr NbR.R]
\ Ws2sWspRR A
YRy
(M-ZysNimr me]
| WaasWipRR Ag
TRy
2.5.5 HuwHuK noAc
(M- Zp Ny “br]
Ky = 'L Wsls “3br i As ) o
“rc-Ry
{’ M- Zy, sNpr+ B NpRr |
L Wsis@spre  As
e Ry
(M-Zp Negg . YRR |
L Wsis“3pRR s
'r.:'R}-
2.6 lpoBepka Ha nonepe4Hy CHNy
Qrg = 0S8Ryt hy
Q
KHcpear = Qp4

b < ToiRp A Op <Ry

ol o e e T

if op 2 i Ry ~ 0p 2 15 Ry

if o 2 iRy A 0y < g Ry

if op 2 YpiRp A 0 2 157 Ry

Qpgq = I1821'kN

KM q =

shear

04

= 0.26
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2.7 Npoeepka Ha geHCTEBHE H3rMDaWMX MOMEHTOB NPH MOHTaXe

Mia
KH =
erect = . . y ) = =
min| Wy .. W sls."l"v_ e K oy = 046

2.8 lpoeepka ynopoe
2.8.1 Pacyert caemraromux cun

BEKTIJFI KOOpAWHAT NpaHUYHbIX CEYSHMI pacyeTHbIX Y4aCTKOB:

cnesa: cnpaga:
. 036 Hyyp, + by
e {M&{Hsm +by J c lba.:am
) s
— m - m
17 L1so LAY
BekTop ANWH yyacTKoB:
_ [1.39
BekTop MOMEHTOB Ha rpaHuLax y4yacTKoB:
( 42 Mpeam (aq } 2 & ( ql"beam] (q) \i 2
My={ gy - — | M = a - — |
=y 1 1 Yy YL TR




Bekrop HanpAxeHWi Ha rpaHuLax yyacTKos:

M,

el |} e ——
0y, W stb

0
Oy 1 = -MPa
bl (212]

M,

O = :
n-Wp stb

0
T = -MP.
rl [13.73}

Bexkrop casurarownx ycunuil Ha yyacTtkax:

Si = |for1e0._1

M,

Ops = =
ny W stb
[z_u) "
Tpy e = -MPa

bt~ | 561

M,

U — -
=W

13.73 S
O,..= -MPa
T 13626

;¢ (m(Obur; Ro) Ab + Wi Ope, Re)-Ar) — (min(0p, Ry ) Ap + minf opy, Ry )-Ar)

retumn S

889 55
S = ( )rm
11146031

BEKTUP NOrOHHLEX CABAraroW KX cun

i u 3

1.15-8S;
i

%,
Sny =
T s

2‘il

0

5

BekTop rpaHuy yuacTkoe

{0

R

2

d = ail

% 2
'beam
2

L¥¥]

L
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600 1 T T T
/ H\\-R-\
HR\
™~
400 k.S "
Ny
SQ =, S
= ||
- e
200 { . _
I o
f e Y
/ e
|
0 1 1 1 1 S
0 2 4 6 § 10
33
PacuéTtHoe ycunue Ha pacuéTHuIl pAA B KpalHeil Tpeti
dE
Kt'l-?
S, = linterp| a;-sq_x-i dv 8. = 10232.kN
d&
5

PacuérHoe ycunue Ha pacuyéTHblil pAj B CpejHei Tpetu

d.m
Rt
§y = linterp| 33.5Q.v) dv = 39.97-kN

.
LY

S, = 39974N
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Hecyuwian cnocobHocTe ynopa Ha cABMr:

Pg= NOM-——- (I —
\ cm cm MPa_

fr Se 5l |
KH = max| .
stud l
‘\“e‘Pfd Ny Prg )

3. Peaynurar

[ Rb) -

N f — =42
d

y 2
dl“J -‘m-i]-m‘ i ﬁ -
_:\. cm MPa dm

2.8.2 KoadpcpmumneHT ncnons3oBaHuA ynopa

P 4= 5887kN

KH_p 4 = 0.87

3.1 TleomeTpHuyecKkne xapakTepHUCTHKM CTanexene3obeToHHOIo ce4eHunA

Mnowaas
MomeHT nHepLun

Moment conporuenenns L.T. nnutu
Paccroauue
Paccroaunue

Paccroanue

Agp = 844-cm”

I = 372925-cm’

3
Wb.s‘b = 43571-cm

Zy, stp = 36-mm
zs_st‘h = 308-mm

Z, . = 394-mm
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3.2 Yeunun
[Nepean cTragua
M, = 732kN'm My = 399-kN-m

Bropana cragua
M, = 1550-kN-m

CymmapHo
M= 2149-kN-m Q= 481-kN

3.3 lMNpoeepka Ha gencTene U3rnbDaWMHX MOMEHTOB NPH MOH

MpoyHoCTE KHerect = 046

3.4 Npoeepka Ha gencTene uarnbDawwmux MoMeHTOB

BepxHaa nonka ctansHoro ceyexun e
HixHAR Nonka cTansHOro CeYeHuA KHj 4 = 0.96
3.5 Npoeepka Ha gencTBMe NnonepeyHou CHNbI
[MpoyHocTb Danku KH .. =026
3.6 Npoeepka ynopa

PacyéTt no npoyHocTH KH, 4 = 087
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