YKPAVHCKMI LIEHTP
CTANIbHOIO
CTPOUTE/IbCTBA

KoMno3nTHble nepekpbITUA

JOoKnagumK :

AcCUCTEHT Kadeapbl Kene3obeTOHHbIX U KAMEHHbIX KOHCTPYKLNIA
MoctepHak O.M.



BeegeHune. Obnactb npumeHeHuns. lNpenmyuiecTsa

CTtanexene3obeTOHHbIE  KOHCTPYKUMW  SBMASKOTCSA  MOLUHbIM ~ MHCTPYMEHTOM  MOBbILUEHUS
KOHKYPEHTOCMOCOOHOCTM CTalbHbIX KapKacoB B pasfiMyHbIX CEerMeHTax CTPOUTENbCTBA, U
OCOBEHHO B MHOrO3TaXHbIX KOMMeEpYeckux obbektax. [logobHaa TeHOeHUMa YeTKO
OTCNEeXuBaeTcd Ha pasBUTbIX pblHKax Heagswxkumoctn [epmanumn, CLUA, Kanagbl,
BenukobputaHmm v 1. 4. [MaBHLIMXU NpeumyLlecTBamMn cTanexene3obeToHHbIX KOHCTPYKLUNNA,
no3sonsWmMMn 4oduTtbca Takoro addekTa, cTanu:

* BbicoKkasa ckopocTb CTpoOUTENbLCTBA
 CHuXeHMe MeTannoeMKoCcTU KapKaca
 bonbwwue nponeTbl Npu HeEGONbLUNX rabaputax
* YCTOMYMBOCTb Kapkaca

* [oBblWeHHas OrHeCTONKOCTb

« CHMXeHUue TPaHCNOPTHbLIX pacxoaoB

» [MpocToTa pa3BOAKN UHXEHEPHbIX ceTeun



[Mpnmepbl ncnonbL3oBaHUA

A
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[Mprmepbl NCNONBb30BaHUA
cTanexkene3obeToHHbIX

nepeKpbITUA B MPOMbILLIJIEHHOM U
rpa*KgaHCKOM CTPOUTENBLCTBE.
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[TpMepbl MCNonb30BaHUS

| [pumep *nbs C NPUMEHeHnEeM
NepeKpbITUN MOHUKEHHOM
BbICOTb!



[Mpnmepbl ncnonbL3oBaHUA

Mpumep Mcnonb3oBaHUA
NepeKpbITUA NOHUKEHHON BbICOTbI
MNPW PEKOHCTPYKLUMU 30aHUA




[TpMepbl MCNonb30BaHUS

Mpumep ANIMHHONPONETHOM BAaNKU CO CTPOUTENIbHbIM
noabemom n obecneyeHnem coBmecTtHon paboTbl




MaTtepuansol

BetoH

XapakTepuUCTUKN CBOWCTB crieayeT npuHmMmaTtb Anga obbidHoro 6etoHa no EN 1992-1-1, 3.1, a ansa nerkoro
6etoHa — no EN 1992-1-1, 11.3, ecnu B EBpokoae 4 He OroBOpEHbI Apyrue.

HacTosiwasn yactb EN 1994 npegHasHadeHa ans NpoekTMpoBaHUS cTanexene3obeTOHHbIX KOHCTPYKLUNA C
npuMeHeHnem 6eToHa KnaccoB NPOYHOCTU He Huke C2%/,c n LC?%,, u He Bbiwe C8/,c n LC8Y/ .

ApmaTtypHas ctanb
XapakTepucTnku CBOMCTB apMaTypHOW CTanu crnenyet npuHimath no EN 1992-1-1, 3.2.

KoHCTpyKUMOHHaA cTanb
XapakTepucTnkn CBOMCTB KOHCTPYKLIMOHHOM cTanu cneayet onpenenats no EN 1993-1-1, 3.1 n 3.2.

[MpaBuna HacTtoswen yactn EN 1994 npnmMmeHuMbl ans KOHCTPYKUMIA N3 cTanm ¢ HOMUHaNbHbIM 3HaYeHNEM
npenena Teky4yectu He 6onee 460 H/mm?.

CoeanHUTeNbHbIE 3NIEMEHTbI
TpeboBaHMA K KpeNeXHbIM U34eNnaM 1 CBapOYHbIM MaTepuanam npuHumatot no EN 1993-1-8.
Cnepyert ccbinatbea Ha EN 13918.

CtanbHoM npocunmMpoBaHHbIA NUCT ANA CTanexene3o6eTOHHbIX MNUT NepPeKPbITUN 3AaHUN
XapakTepuctukn cBOMCTB criegyet npuHumatb no EN 1993-1-3, 3.1 n 3.2.

lNpumevyaHue — PekxomeHAyeMoOe MUHUMaNbHOE 3HaYeHNe HOMUHAITbHOM TOSLWMHLI t CTanbHbIX INCTOB
coctasnget 0,70 Mmm.



CoepnHuTenbHbIE 3NIEMEHTbI (aHKepbl)

HaNPABNAaHAE YCOUNKWA CO3Wra
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Pa3nnyHble TUMNbl TMOKMX aHKEPHbIX YNOPOB
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CoeavHUTEnNbHbIE 3N1IeMEHTbI (aHKepbl)

HanpaaneHKe ycunve cosura
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Mpumepbl KOHOUTYPALUIA }KECTKUX CABUTOBbIX
aHKepoB

‘ [\“ CTANBHOT O
LL LA CTPOMTENLCTBA



CoeavHUTEnNbHbIE 3N1IeMEHTbI (aHKepbl)

Ha NPaKTUKeE OCHOBHbIMU TUMAMMU rMOKMX dHKEPHbIX YNMOPOB ABAAKOTCA:

Cran-6onTbl Yronkosble Unu 3eTobpasHble ynopsbl MeTnesble ynopsl



MpodmnmupoBaHHbIe CTanbHble HACTUSDI
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Mpumepbl ABYX OCHOBHbIX TUNOB NPOPHACTUNOB,
NMPUMEHAEMbIX B CTaneXene3obeToHHbIX NAnTax
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MeToabl pacyeTa

ConpomuerneHue

A 1

Kﬂacc?

PKecmxo-nnacmudeckud

Knacc 2

pacyem

Jluredro-yrpyaud pacyem
C O2paHuYeHHbIM riepepacripedencHuem

yeunuid

Knacc 3

il

S

Knacc 4

Jlunelro-yripyaud pacyem

Max (c/)

>

PucyHok 2 —MeTtoabl pacyeTa



PacueT pa3pe3HOM KOMMO3UTHON Oarnku

PacuyeTt pa3pe3Hoit KOMMO3UTHOM 6aNKNM HA NPOYHOCTb C NPOPUAMPOBAHHBIM HACTU/IOM

McxoaHble gaHHble

v )

C6op Harpy3oK Ha 6aiKy Ha cTaguu aKCnyaTauum

C60p Harpy3oK Ha 6anky
Ha CTaAuM CTPOUTENLCTBA
\l/

OnpepaeneHne pacyeTHbIX COYETaHUI Harpy3oK Ha
CTagAuM 3KCNyaTaumm

OnpegeneHne pacyeTHbIX
COYEeTaHMIM Harpy3oK Ha
CTapuun CTPOUTENLCTBA

OnpeaeneHue HecyLwen cnocobHocTu ctag-6onta

Hecywasa cnocobHocTb
CTanbHOMU 6anku Ha cpes
: OnpeaeneHne Hecyueit CNOCO6HOCTU KOMNOHEHTOB
\l/ KOMMNO3UTHOM 6anKu
Hecywas cnoco6HOCTb
CTanbHOM 6aNKK HA U3rnMb MpoBepKa HecyLeit cnoco6HOCT KOMNO3UTHOM 6aNKKU
Ha n3rmb

Hecywiaa cnocobHOCTb cTanbHOM 6anku Ha cpes

Hecywasa cnocobHocTb
cTanbHOM 6anKku Ha

YCTOMUYUBOCTb NJIOCKOMN

dopmbi nsrnba MpoBepKa HecyLel cNoco6HOCTU yKene3o6eToHHOM

NANUTbl Ha I'lpOAOIIbeIﬁ casur




Hecywasa cnocobHOCTb C NOSHbIM 00 beaANHEHNEM
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PucyHok 6.2 — Mpumepbl pacnpegeneHna HanpsaXXeHum
B CTanexxene3obetoHHOM ceyeHUU 6anKu ¢ NONHbIM 06beguHEeHUeEMmM



PacueTHas Hecyllasa cnocobHOCTL cTag-00nToB

PacuyeTHyto HecyLLy cnocoBOHOCTbL cTag-00MTOB Ha CABUN, NpMBapUBaEMbIX
aBTOMartunyeckom ceapkomn B cootesetctBum ¢ EN 14555, cnegyet npnHMmath no
MEHbLLUEMY N3 ABYX 3HAYEHUN

0,8f, nd 214
PRd =
Tv
Unm
0,29ad? - \ff E_
Rd —
Tv
NPUHUMas
o :0,2-[%+1] —npn3<h, /d<4
o =1 — npu h,/d > 4,
rae 7Yy — YacTHbIY KoadpduumeHT be3onacHocTu.PekomeHayemoe 3HaveHue 1,25 ;
d — amnameTp cTepxkHs ctag-6onTta, 16 Mm < d < 25 mm;

f, — BpemeHHOe CornpoTMBIieHME CTarnn aHkepa Ha pacTsxeHue, Ho He b6aree 500 Mla;
f.. — XapakrepucTudeckoe 3HavyeHue UunMHapuyYeckon NpoYHoCcTn 6eToHa Ha cxartne
B paccMaTtpmBaeMomM BO3pacTe, MNOTHOCTbO He MeHee 1750 Kr/m3;
h,. — obLwasa HomnHanbHas BbicoTa ctag-bonTa.



PacueTHas Hecyllasa cnocobHOCTL cTag-00nToB
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a) -t 6)
a) — NPodUANPOBAHHbBIM JIUCT PACNONOXKEHHbIN NapanienbHo banke

6) — NpodMANPOBaAHHbBIM IUCT PACMO/IOKEHHbIN Nonepek 6anku
PucyHoK 6 — 3aKpenneHue ctag 6onToB B 6as1Ke €O CTa/NbHbIM npodancTom.

PacyeTHylo HecyLLy CNOCODOHOCTb Ha CABUM CrieayeT NpMHUMaTb PaBHOW HecyLLen
cnocobHocTK cTaa-60nToOB NANTLI CMSIOLWHOMO CEYEHUS, YMHOXEHHOW Ha NOHMXKAKOLW M
KoadhdpnumeHT , onpenensembin rno crneayolwen popmyne:

K 0 G'E‘Ehsc _1J <10 — Ana NpodancTa pacnonoKeHHOro
| — M =

h, o napannenbHo banke
K — 0,7 b_o hi—l | — AnA npodancTa pacnosoKEHHOrO
©oJn, hy (hy nonepek 6aske

raoe h,, — obuwas BbicoTa ctag-bonta, HO He Bornee hp + 75 Mwm;
n, — KONMYeCcTBO CTaa-b0onToB B 04HOM rogpe Ha nepecedeHun ¢ BGarnkom, HO
NpUHMMaeMoe npu pacdeTte He bonee ABYX.



PacueTHas Hecyllasa cnocobHOCTL cTag-oonToB

Tabnuua 1 — BepxHue npegensl k, ... ANA
KoadpduumneHTta npuseaeHus k,

AHKepbl AnameTpom
He 6onee 20 MM,

MpodunupoBaHHbLIN

KonuyecTtBO TonwuHa t nuer
npuBapeHHbIe
aHkepoB npodunmupona C OTBEPCTUSIMU U
K 6anke yepes
B OOQHOM HHOro - cTtag-6ontamm
cTanbHOMN
rochpe nucra, Mm . | amameTtpom 19 nnn 22
npodnnNMpoBaHHbIN M
nucr
<1,0 0,85 0,75
n =1
>1,0 1,0 0,75
N =2 <1,0 0,70 0,60
' >1,0 0,80 0,60




Hecywasa cnocobHOCTb C YaCTU4YHbIM OO bEQNHEHNEM

1 — B MNacTMYecKomn ctagnu; 2 — Mo ynpoLLeHHOMY MeToay
PucyHok 2 — OTHoweHune M,, K N, (ana nopaatansbix
o0b6beanHUTENbHDbIX AeTanemn)



Hecywasa cnocobHOCTb C YaCcTUYHbIM OO bEQNHEHMNEM

I'IpM MCNOSb30BaHUM NOAATNNBbLIX 06beaMHUTENBHbLIX AeTanemn HeCYyLlYo CNOCOOHOCTb KPUTN4EeCKoro
nornepe4vyHoro ce4yeHnA Banku MRd MO>XHO onpegennTtb rNMpun pacyeTe B YKECTKO-MnacTndeckon cragum

N

C

pl,a,Rd ) | N—

c.f

MRd = Mpl,a,Rd + (MpI,Rd —M

n=n/n.=N_ /N

Ctap-6onTbl € ronoBKomn, obuiasa annHa KOTopbIX NOCIE NPUBapPKN COCTABNSIET HE MEHEE YeTbIpeXx
ONaMETPOB U CO CTEPXKHEM HOMMHAIbHbIM AMaMETPOM He MeHee 16 MM 1 He Bornee 25 M,
paccmaTpuMBaloT Kak rmbKmue aHKepbl NPy cnegyowmx orpaHnyYeHns X CTeNeH UCNoSib30BaHNSA
COBUIOBOro coegmnHeHus

— [ONS CTanbHbIX CEYEHUN C paBHbLIMK NosicaMmun

L, <25  m,,=1-(355/f,)-(0,75-0,03L,),n > 0,4
L, > 25 Nein = &
— AJ14 CTal1bHbIX CeYeHun c niaowaanabo HAKHEro nodca B 3 pa3a oonbLuen nnoLaan BepxHero rnodca
L. <25  m,,=1-(355/f,)-(0,30-0,015L,),n> 0,4
L. > 25 Niin = &



PacueTHas LuMpurHa xene3obeToHHOW NOnKn

3(*)(*)6KTVIBHyI-O LWNPURHY OETOHHbIX MNOSIOK cnengyert onpeaendtb B COOTBETCTBUN C HUXKeCNeayroLwWnmn
NONMOXEeHUAMMN.

B ceueHnn nocepeanHe nponerta unm Ha onope nonHoe 3HadeHne adhPEKTUBHON LLUMPUHBI beff,
CM. PUCYHOK 5.1, MOXXHO onpeaenuTb cneayrowmm obpasom:

bf:b0+zbei 1)

roe b, — paccTosiHne mexay LeHTpaMmm BbICTynaroLwmnx obbeauHNTENbHbIX AeTanen;
b = L/8— 3HaveHne appekTMBHON WNPUHBI BETOHHOIO Nosica C KaX4on CTOPOHbI

CTEHKW, HO He Bonee reoMeTpruyYecKomn LWNPUHBI b; .

Le=025(lyh) Ls=2], bar

LE=0 85[01/\ 07102 | b bo b
| : | il

% 1
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[oi [o3 l

PucyHok 1. — OnpepgeneHue 3¢ppeKTMBHOMN LUMPUHDI
nosca



Hecyuwias cnocobHOCTb Ha CABUT B BEPTUKaNbHOWM MNNOCKOCTY

beft

0,85-£,

(1-p)-fru| * Mg

td

fyd

PucyHok 6.7 — PacnpepeneHue Hanpsa)XeHUn B N/1IaCTUHECKOM CTaANM C y4EeTOM
B/IMAHUA CABUra B BEPTUKAZIbHOMN NJIOCKOCTH

[1na nonepeyHbIxX cevyeHum knaccoB 1 1 2 BnNusHME caBura B BePTUKArbHOM MITOCKOCTH
Ha HeCyLly crnocobHOCTb No narnbaroeMy MOMEHTY MOXHO Y4ECTb YMEHbLUEHNEM
pacyeTHoro conpoTtueneHus ctanu (1 —p) - f,4 B nnockocTn casura

roe
p = (2Vey/Vrg — 1)%,

3gecb Vg4 — COOTBETCTBYHOLAs Hecyllas cCnocobHOCTb Ha CABUI B BEPTUKanbHOW
NI10CKOCTN, onpeaensemas B cootBetcTBmn ¢ EN 1993-1-1



Ctanexene3obeToHHbIe NNUTLbI

(a) (B)

==

Tunosble dopmbl 06pa3oBaHUA CABUIOBOrO
cCoeMHEeHUs B CTanerKene3obeToHHbIX NanTax



PacueT Hepa3pe3HOU KOMMO3UTHOMU NJINTDI

Pacuer Hepaspesuoﬁ KOMMNO3UTHOM NAUTbI C npodUNINPOBAHHbIM HAaCTUIOM HA NPOYHOCTb

UcxoaHble gaHHble

v

C6op Harpy3oK Ha 6anky Ha ctaguu
CTPOMTENbCTBA

v

v

C60p Harpy3oK Ha 6asKy Ha cTagum aKcnayaTauum

v

OnpepeneHune pacyeTHbIX COMETaHUI Harpy3oK
Ha CTaguM CTPOUTENbCTBA

OnpepeneHune pacyeTHbIX COYETaHWUIi Harpy3oK Ha
CTaguMm 3KcnayaTaumum

y

v

Hecywas cnocobHOCTb HacTUAa Ha U3rmb

v

Hecyw,ana cnoco6HOCTb HA NPOAO/bHbIN CABUT B
nauTax 6e3 KoHLUEeBOi aHKEPOBKKU

Hecywan CnocobHOCTb HaCcTMa Ha cpe3

\

v

Hecyuwiana cnoco6HOCTb ceuyeHuAa Npu AeUCcTBUn
M3rnbaroLL,ero MoOMeHTa

Hecywiasa cnoco6HOCTb ceueHunn cTeHKu npodpuns
Ha MECTHYIO MONepPeYHyIo cuny

v

Hecyuwias cnoco6HOCTb ceyeHus Ha cpes B
BEpPTUKa/NbHOI NNOCKOCTU

v

Hecywaa cnocobHOCTb ceyeHUsa Ha nonepeyHblii U3rnb

v

Hecyuwan CNOoCcobHOCTb ceYeHUs Ha npogasainBaHue




Hecywasa cnocobHoCcTb Ha U3rnbd

PacuyeT Ha U3rnb npu NoONHOM CABUTOBOM COeAMHEHUWN Be3 NPoa0/IbHOMN

apmaTypbl
_ | OBfy N,

o
X

fYD. d

PacnpeaeneHue HanpsaxXeHuUn npu A4encTBUN NONOXKUTENbHOIO MOMEHTA NpU
PACMO/IOXKEHUN HENTPAIbHON OCK HaA, CTalbHbIM NPOPUANPOBAHHbBIM HAaCTUIOM

Ney = Np = Ape * fypa
Xy = Nc’f
PL7 0,85 foq- b

Mpq = Ape ) fyp,d ) (dp—O,S ) xpl)




Hecywasa cnocobHoCTb Ha narnb

Pacuet Ha M3rub npu YacCTUMHOM CABUIOBOM coeauHeHuun 6e3 yueta
NPOAO/IbHOrO apMUPOBAHUA

MeToa YacTMYHOro o6 bEeAUHEHUA NPUMEHUM TO/IbKO A1 pacyeTa
cTanexene3obeToHHbIX NINT C NOAATINBOM PaboTON CABUIOBbIX CBA3EWN.

PaboTy cBA3elr Nnpu NPoA0/IbHOM CABUIe MOXHO CYMTATb NOAATAUBON, eCcnun
paspyLuaowan Harpy3Kka npesbiwaet 6onee yem Ha 10% HarpysKy, Bbi3bIBAKOLLYHO
Aepopmaumto casura B 0,1mm no KOHUAM HaACTUNA

PacueTHylo HecyLLyto CNOCOBHOCTb B C/Iy4asX, HE YYUTbIBAOLLMX NPOAOAbHOE
apmMmunpoBaHue, cnegyeT onpeaenaTb aHaNOrMYHO NONHOMY 06beMHEHUIO, HO C
3ameHon N, r Ha:

NC = Tu,Rd . b . Lx < NC,f

6e3 yyeTa apmmpoBaHma cornacHo EBpokoay 4 n

N, = Tu,Rd b Ly + Ag 'fsd < Nc,f




Hecywasa cnocobHocTb Ha cpes

Hecywana cnocobHOCTb Ha cpe3 B BEPTUKA/IbHOMW NJIOCKOCTU

PacyeTHOe 3HauYeHuMe HecyLlen cnocobHOCTU Ha caBUT ANA 0Obl4HbIX HETOHOB
VRa c Onpenensaerca no ¢opmyne:

1
VRd,c — [CRd,C ’ k(lOO P11 fck)3 + kl "Ocp| - bw - d
HO HEe MmeHee
VRd,c = (vmin + ky - O-Cp) - by, - d

Hecywasa cnocobHOCTb AeUCTBUIO IOKAJIbHbIX HAarpy3oK

\ TEER = Pacuet Ha nonepeyHblit N3rnb

PacueTt Ha npogaBnuBaHue

PacnpeaeneHue cocpeioTO4YEHHOW HarpysKku



KOHCTpYKTUBHbIE TpeboBaHMS

TonwuHa NNUTbI N apMmupoBaHune

Ecnu nnuta pabotaet coBMecTHO ¢ 6ankom nnmn ncnonb3yeTca B KayecTse anadparmbl XecT-
KOCTW, TO ee obuan TonwmHa gormkHa coctaensatb He meHee 90 mm, a h, — He meHee 50 mm.

PacctosiHne mexay apMaTypHbIMU CTEPXKHSAMU He OOSHKHO NpeBbllaTh MeHbLUee N3 OBYyX
3HayeHun: 2h n 350 mm.

TpeboBaHUA K ONOPHbLIM YacTAM

Pa3Mepr OI'IOpHOI7I nJowagku lbc n lbs’ noKasaHHble, AOMKHbI ObITb HE MEHee cnegyrwmx
npegeribHbiX 3HAYEHUN:

— Ans cTanexene3obeTOHHbIX NNUT, ONMPAaKLWMXCS Ha CTanbHble UM OETOHHbIE KOHCTPYKLNMN:
loc = 75 MM U |,o = 50 MMm;

— Ans cTanexene3obeToHHbIX NNUT, ONMPAaLMXCA HA KOHCTPYKUUN U3 APYrMX MaTepuanos:
l,c = 100 MM u |, = 70 mm.

Crap-6onthbl

O6uwas BbicoTa cTag-bonta gomkHa ObITb He MeHee 3d, rae d — gnameTp cTepxHa 6onTa.

LLlar ctap-6onToB BAOMb cABUraloLen curbl JOIMKEH COCTaBNATb He MeHee 5d unu 4h, unu
800mm; Wwar nonepek casuraroLLien CUnbl A0OSMKEH COCTaBNATbL HE MeHee 2,5d B nnnTax
CMNJSIOWHOro cevyeHust n 4d — B ocTanbHbIX Cryvasix.



Komno3uTtHas 6anka ¢ npocdunupoBaHHbIM HAaCTUIIOM
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Komno3uTtHas 6anka ¢ npocdunupoBaHHbIM HAaCTUIIOM

UcxogHble AaHHble
O6wue gaHHbIE
AnvHa nponeTta 6anku L= 9.0 mm

PaccrosHue mexay 6ankamu b=3.0 m
TonwmHa nantbl h =140 mm
Npodunuposaxmnin Hactun TM-85-1,0
Bbicota npoduns h, = 82 mm

Bbicota 6eToHa Hag npodpunem h =58 mm
Lar sBonHbl b ;=265 mm

LLinpuHa BepxHei roppu b =127mm
LUnpuHa HUKHen roppu b, =50 mm
Mpoceet mexxay HUXXHUMKM rodppamu b,;=216 mm
CoepuHuTeNbHbIE 3/1IEMEHTbI

OvameTp aHkepa d= 19 mm

O6wasn sbicota h = 120 mm

MpouHocTb f,= 450 H/Mm?

CTANILHOT O

J CTPOMTENBLCTBA

betoH

Knacc 6etoHa C25/30

MpouHocTb umanHapuyeckas f = 20 H/mm?
MpouHocTb Kybuueckas f .= 25 H/mm?
Mogaynb ynpyroctu E .= 30 KH/mm?
CranbHaa apmartypa

OvameTp apmatypbl 8 mm

War apmatypbl 200 mm

MpouyHocTb apmatypbl f ;= 500 H/mm?
CranbHoe ceyeHue 6ankm

Cranb $235 R =235 Mna

CBapHoi npodpunb:

O6was sbicota h,= 404 mm

Bbicota cteHKM h,,= 380 mm

LLnpuHa nonku b= 140 mm

TonwmHa cTeHkun t,= 8 mm

TonwuHa nonku t=12 mm

Mogaynb ynpyroctu E = 210 kH/mm?




Komno3utHasa 6anka ¢ npounnpoBaHHbIM HAaCTUNOM

XapaKTepUCTUKU CTaIbHOIO ceYeHuns

O6uwasn Bbicota h,= 404 mm N N
Bbicota cTeHku h, = 380 MMm

LLinprHa nonku b= 140 mm

TOALLMHA CTEHKK t =8 MM

TOALLIMHE NOAKK t=12 MM

MAowwaab nonepeyHoro cevenna A, =71.6 cm? S %

MOMEHT UHEPLUU OTHOCUTEABHO OCHU (Y-Y) Iy =17484,5 cm3 <t ™

MOMEHT MHepLMmn OTHOCUTeIbHO OCH (z-Z) |, =552¢cm3 A

MoMeHT nHepummn npu cBo6ogHOM KpyyeHumn [, =19.55 cm? 8

MoOMEHT CONPOTUBAEHUSI CEYEHUSA B YNPYron CTapnu

OTHOCMTEeAbHO OcH (y-y) W, = 865,6 cm®, N
MOMEHT CONPOTUBAEHUSA CEYEHUSA B MAACTUUECKOU \ N—— \
CTaAMKM OTHOCUTEABHO ocu (y-y) W =1019,6 cm3, 140

Paanyc MHEPLUMU OTHOCUTEABHO OCH (Y-Y) iy=15.6270|\/| 7/ /

Moayab ynpyroctn.  E = 210000 H/mMm?2
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Knaccndurkauma nonepeyHoro ceyeHus

[ins onpefeneHumn Knacca cedyeHma Haxoamm KoappuumeHT

e=235fy=235235=1

Ona nonku

c=(b-tw-2kf)2=140-8-2x62=60

roe Kf- MMHMManbHoe 3HauyeHuMe KaTeTa NOSICHOro CBAapHOrO LWBa basnku.

ctf=6012=5

MpenenbHoe 3Ha4YeHMEe COOTHOLIEHUA WUPUHbI K TONLLMHE NOAKK ANna 1-ro Knacca cevyeHuin:
ct<9e=9x1=9,0

MpoBepsem ycnosue:

5<9,0.

Taknm o6pa3om, B nonepeyHom cevyeHumn 6ankm nosika oTHocUTCA K 1-my Knaccy.
Ona cTeHKn

c=h-2tf-2kf=404-2<12-2X6=368MM

ctw=3688=46

MpeaenbHoOe 3Ha4YeHME COOTHOLLEHUA WMPUHBI K TONLMHE CTEHKKN ANa 1-ro Knacca ce4eHuin paBHo:
ct<72e=72x1=72

MpoBepsaem ycnoBue:

46 <72

Takum o6pa3om, cTeHKa r1aBHOW Ganku npu AencTtBuM mn3rmba oTHOCUTCA 1-My KNaccy CeYeHWM.
CnepoBaTenbHO, Bce cedeHne 6anku npu geinictenm nsrnba oTHocutca K 1-my Knaccy.
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PacueT Ha NPOYHOCTb Ha 3Tane CTPOUTENIbCTBA
Mpoeepka Hecyweli cnocobHocmu ceyeHusa 6anaKu Ha cpe3
MpoBepKa HecyLwel CNOCOBHOCTM Ha Cpe3 3aKNHYaETCsA B BbINONHEHUM OCHOBHOTIO YC/I0BMA NPU pacyeTe:

Veq
<10
¢,Rd
Vea = Qgagc, - Oelicmsyrowaa nonepeyHasA cuna.
A (fy/V3 o
Vera = Vprra = (;’ ) (ana 1-ro KNacca nonepeyHbIX ce4YeHun)

rae A, - 4actb nnom,a,u,M:A ceyeHusn, paboTatowas Ha cpes;

[ns cBapHOro cevyeHna nNpw casure, napaniefibHOMy CTeHKe 6afku, ero niowasb B ce4eHun byaeT pasHa:

A =A-)(hyt,), HO He meHee yem 7 Y.(h,t,,), Tae n=1,0 B cHeT 3anaca HaAEKHOCTH

Takum obpasom,

A =71,6x10%— (380 x8) = 4120 MMZ,

n S (hyty) = 1,0 X 380 X 8 = 3040MM’,

4120 mm? > 3040 mm?, ycnoswue BbinonHaetca. CefoBaTeNbHO, ANA AaNbHENLWNX pacyeToB NpuHMMaem A, = 4120
MM?,

TakMm obpasom, HecyLas cnocobHOCTb NonepeyvHoro ceyeHmMs 6anku Ha cpes:

4120 (%)
VC,Rd = Vpl,Rd = 1—0 x 1073 = 559kH
NpoBepAem OCHOBHOE yC/I0BUeE:
o601 _ 0,12<1,0
559 T

Takmm ob6pasom, HecyLwas cnocobHOCTb NonepeyvyHoro cedeHnsa 6ankm Ha casur obecnedeHa.
MNMpoesepka Hecywieii cnocobHocmu 6aaKu Ha u3a2ub
MpoBepKa HecyLen cnocobHOCTM Ha U3rMb 3akao4aeTca B NPOBEPKE HEPABEHCTBA:

M
Ed < 1,0

c,Rd
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[ns nonepeyHbIx ceyeHuit 1-ro Knacca

Wpiy X fy
Y

Mo
Echm nonepeyHasa cMna meHbLle NOJI0OBMHbI OT HecyL,en cnocobHoCTM Ha cpes3 VpI.Rd B TOUKE MaKCUMa/ZIbHOIo M3rm6arou.|,ero

MOMEHTa, €€ BJIMAHNEM Ha O6LLI,Y|O HeCyLuLyro CNOCcobHHOCTb MOXKHO npeHe6pet-|b.
Torpa Hecywan CNOCOBHOCTb CeYeHua Ha n3rnb

M ra = My ra =

1019,6 x 235 _3
MC,Rd = Mpl,Rd = 10 X 10 = 239,6KHM
MNpoBepsiem OCHOBHOE YC/I0BUE :
148.73 —062<10
2396 ' ’

CnepoBaTenbHO, HecyLasa cnocobHOCTb MONepeYHOro ceyeHusa Ha n3rnb obecneveHa.
YcToMumnBsoCTb NN0CKOM popmbl U3rnba c 3aKpyumBaHuem
PacyeTHYH HecyLLyt cnocobHOCTb MO YCTOMYMBOCTM NIOCKOM GpopMbl M3rnba HepackpenieHHoM 13 NA0CKOCTM CTa/IbHOM
6anKM ¢ nonepeyHbIMK cevyeHMAMM Knacca 1, 2 uam 3 1 ¢ NOCTOAHHbIM NO AJIMHE CTaZlbHbIM CEYEHNEM CesyeT onpeaensite no
dopmyne
Wy fy
M1
1

My ra = XiT

XLt =
2 - 2
b + ,/ - — At

CDLT = 0,5 [1 + aLT(A_LT - 0,2) + /TLTZ]

Ay = W fy
MCT'

n2-E-1, (k)z I, (k-L)2-G-1,

M

2
=C; —- JR— c, - —-C, -
o =Mk )2 W) LT e t(Crzg) — Gz
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rae L = 900cMm - paccTosiHue mexay packpennéHHbIMU ToYKaMmu 6anku

h 40,4
Zg =5 = —F = 20,2cm - PacCToAHUNE OT UEHTPA CcevYeHNA A0 TOUYKUN NPUNO0KEHNA CUNbI

2 2
E 21000
2(1+v) 2(1+0.3)

G = = 8077kH/cm?

k=10 k, =1,0
¢, = 1,127 C, = 0,454

m? - 21000 - 552 \/(1)2 17484,5 (1-900)?-8077 19,55

M., =1,127 -

+ (0,454 - 20,2)? — 0,454 - 20,2

(1-900)2 1 552 | m2-21000-552

M., = 159.02 - V31.67 + 1119.09 + 84.10 — 9.17 = 5567,3kHcm = 55,7kHmM

P Wy fy 1019,6-27,5_224>/T _oa
=1 M., - 5567,3 Lro — =

C NoOMOLLLbIO KPMBbIX NOTEPU ycToumsocTM onpeaensem a;r — 0,15
&, = 0,5[1+0,15(2,24 — 0,2) + 2,24%] = 3,16
1 1

XLT = = \/ = = = 0,185
= 2 3,16+4++/3,16%—2,24
O + w’ pr? — Aur
Onpepgensem HecyLyt cnocObHOCTb NO YCTOMYMBOCTHU
Wy, - fy 1019,6 - 23,5
Mp ra = XiT = 0,185 - = 4433 kHcm = 44,33 kHwm.
Ym1 1,0
Mgg 14873 335 > 1
Myra 4433 7 '

Ycnosue He BbinonHAeTcs. HeobxoaMmo A0NOIHUTENBHO PacKpennaTb 6anKky Bo BpeMs 6eTOHMPOBaHMA NANTbI U3 NJAOCKOCTH
n3rnba.
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PacyeT Ha NPOYHOCTb Ha 3Tane 3KcnayaTauum
Ycunue, KOTopoe MOXKeT BOCMPUHAT OAMH aHKep Tuna ctaa-6onra

(se)
w0
T R= b,=102 b,z 127 ,
S| ;
o Mz 2t % S
= 7 [ N
O A, AT G
S 0N N 19
< l,bs=265 “Z b,=50 /J,b,—215J,
o 1265] | iVi2es | | ol 12651 |,
s 'l~
<
e e e R 0 e i <o 1 R St 1217 =
(\’ 8\ O o <>
O N (e} (o] (o]
e e
(=]
<

PRd=0,8xfuxmtxd24yv=0,8x450x1tx19241,25=81,7 kH
PRd=0,29xaxd2fckxEcmyv=0,29x1,0x192x20x30x1031,25x10-3=64,9xH

rae

a=1 Tak kak hscd=12019>4

Mpwn ncnonb3oBaHUN NPOGUANPOBAHHOFO HACTUNA, KOTOPbLIN PACMONOXKEH Nonepek 6anKkn, HecyLy cnocObHOCTb Ha
CABUI COEAMHUTENbHOIO 3/IEMEHTA HEOOXOAMMO YMHOXMUTb Ha MOHUMKAOLWMNA KOIPPULMEHT.
kt=0,7xb0Onrxhphschp-1=0,7x1022x8212082-1=0,285<kt,max=0,7

nr=2 — KOAN4YecTBO cTaa-60nTOB B pAay;

b0=102 mm (cm. puc.3)

KoaddumumenTt kt,max onpegenarca cornacHo 1abn. 6.2 EN1994-1-1 gna t<1,0MM n nr =2
PacyeTHaAa Hecyw,ana cnocobHOCTb COEAMHUTENbHOIO 3/IEMEHTa TakMm 06pa3om paBHa
ktPRd=0,285x64,9=18,51kH



Komno3utHasa 6anka ¢ npounnpoBaHHbIM HAaCTUNOM

CteneHb 06veanHeHUn

Ecnn Komno3uTtHaa 6anka cootsetcrtByeT n. EN1994-1-1, To pa3pelaeTcs
MCNoNb30BaTb MNOAAT/INBbIE 0OBbEAUHUTENbHbIE AETANN, NPU STOM HEODBXOANMO
HAaUTU MUHMMAJIbHOE 3HaYeHue cTteneHn obbLeanHeHnA

355 355
Nmin = 1 —|——1(0,75-0,03L,) =1—(=—=1(0,75—- 0,03 x9) = 0.27 < 0.4
f, 235

rae f, — pacyeTHoe ConpoTUBEHME CTa/IbHOM Banku No nNpeaeny TeKy4ecTy.
NpuHumaem 1,,;,, = 0,4

OnpepeneHune 3¢pPeKTUBHOMN WMPUHBI BETOHHOro NoAca

B cepeaunHe nponeta apPeKTMBHAA WNPUHA BETOHHOrO nosica onpeaenaeTcs no
dopmyne:besr = by + X be;

Ansa cnyyaa korga n, = 2, by = 80MM

L
b.; = =, HO He bonblue Yyem b;
8

De1 = bey = 2 =2 =1,125mM < 1.5m

Dot = by + Doy + by = 0,08 + 1,125 + 1,125 = 2,33 m.



Komno3utHasa 6anka ¢ npounnpoBaHHbIM HAaCTUNOM

Onpep,eneHMe CKnMmawuiero ycmnma s 6eTOHHOM noskKe
PacyeTHas NPOYHOCTb beToHa

20
fcd = ka = E = 13,3H/MM2

Y
MaKcnmManbHoe cxumatoulee YCnnume B 6eToOHHOW NonKe

N _ ogsfcabesthc = 0,85 X 13,3 X 2330 x 58 X 107° = 1531kH

cf

OnpeaeneHune ycuaua pactaXKeHua B CTa/ibHOM Ce4eHUun
N _JyAa=235X716 X% 102 x 1073 = 1683kH

pl
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OnpepeneHune HecyLeit CNOCOOGHOCTU COEaUHUTE/IbHbBIX 3/IEMEHTOB
B aToM npumepe war Bo/IHblI NPOGUINPOBAHHOTO HACTUNA COCTABAAET 265MM,
COOTBETCTBEHHO NPW YCTAaHOBKE B KarkAo0W BoNHe cTaA-60nTa B ABa pAAa, UX KOJIMYECTBO
Ha NONOBWHY NPO/sieTa COCTaBAET:
i — 2.

n=2.2xbs ~ 2x0,265

Obuwan HecyL,as cNOCOBHOCTb COeAMHUTENbHbIX 9N1EMEHTOB
N _n,p _3aX 18,51 = 629,3kH

KoadduumeHnTa 77, Komopelil BbipaXkaeT cTeneHb NCNOAb30BaHNA COeANHUTENbHbIX
3N1eMEHTOB

= 341uT.

N
_ 629 3 =
77—_C'=——=041>77mm—0»4
N 1531

Mposepka Hecyweii cnocobHocmU ceveHuA KOMNo3umHoii 6aaKu Ha cpe3
Hecyuyto cnocobHOCTb Ha cABUT B BEPTUKAIbHOM MIOCKOCTU Vi g ChedyeT NpUHUMaTH

PaBHOWM HecyLlen cnocobHOCTU CTaIbHOTO CEeYEHMUS Vpl,a.Rd

155’88—027<10
654 0 7

Takum obpa3om, HecyLasa cnocobHOCTb NonepevyHoro ce4eHmsa 6ankm Ha caBuUr
obecneyeHa
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Mpoesepka Hecyweli cnocobHocmu Komno3umHol 6anKu Ha u32ub \
TaKKaK N _ 1683cH o N _ 629,3kH, To 3T0 03HauaeT, 4To HeilTpasbHan OCb NPOXOAMUT
B Npefenax cTanbHOro céuenus. Npeanonaras, YTo HelTpanbHaA OCb HAXOAUTCA B

BEPXHEM YaCTM CTa/IbHOrO CEYEHUA, Onpeaensiem BblCOTY CXHATOro CTa/IbHOro CeYeHMA.

ot = (v _N) _ (1683 _ 6293)
pba = 3F be T 2% 235 x 140
HenTpanbHaa oCb NPOXOANTb B CTEHKE CTa/IbHOM Banku.

(twhwfy _ NL) — 124 (0008 038 235 X 10° _ 4295)
2ty fy 2-0,008 - 235

x 103 = 16MM > tr = 12MM

Xpia = by + = 34,62MM

[MonoxeHne LEeHTPOB MacCC CXKaTbIX M PACTAHYTbIX YacTEN CEYEHUA OTHOCUTE/IbHO
HEeMTPaNbHOM OCKu:
ckaTaa 6eToHHaA NoskKa

Zee = hy + 0,5 + xp;, = 0,082 + 0,5 %X 0,058 + 0,03462 = 0,146M
C)KaTas MoJiKa CTa/IbHOTO CeYeHUs

Zef = Xp1qa — 0,5t = 0,03462 — 0,5 0,012 = 0,0286Mm
C’KaTan CTEHKA CTa/IbHOMo CeYeHus
Zew = 0,5(xpq — tr) = 0,5 x (0,03462 — 0,0012) = 0,0113m
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pPacTAHYTAaA CTEHKaA CTa/IbHOIo ce4vyeHunA
Zew = 0,5(hy, — tp — xp14) = 0,5 % (0,380 — 0,012 — 0,03462) = 0,1767m
pPacCTAHYTaA HUXKHAA NOJIKA CTAa/IbHOro cevyeHnA
ze s = 0,5t + (hy — tr — Xpq) = 0,5 % 0,012 + (0,380 — 0,012 — 0,03462) = 0,3394m

Hecyuwiana cnocobHoCTb Ha n3rnb
Mpg = F.c2cc + Fc,ch,f +FwZow + FrwZew + Ft,th,f
roe

Fee =N _ 629 3kH
Fer =tr bef,, = 0,012 X 0,140 x 235 x 10% = 394.8 kH

Fow = twfy(Xpia — tr) = 0,008 x 0,380 x 235 x 103 = 42.5 kH
Frw = twfy(hy — Xp1q — tf) = 0,008 x 0,380 x 235 x 103 = 671.9 kH
F.; = tbf, = 0,012 X 0,140 x 235 x 103 = 394.8kH
Mgy = 629,3 X 0,146 + 394,8 X 0,0286 + 42,5 x 0,0113 +
+671,9 X 0,1767 + 394,8 X 0,3394 = 357,5kHm

MpoBepsem OCHOBHOE yC/N0BUE :
339,5

357,5
CIIe,CI,OBaTeIIbHO, Hecylwan cnocobHocCTb nonepe4vyHoOro ce4yeHnA Ha n3rnbé obecneyeHa.

=095<1,0
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Mpoesepka Hecyweli cnocobHocmu xcene306emoHHOU Naumesl Ha NPooosbHbIU
cosuz
Monepe4yHoe apmupoesaHue 8 naume
B AaHHOM Npumepe CTanbHOW NPOPUANPOBAHHDIN INCT C BbILULTAMMOBKAMM U
pacnonoxeH nonepek 6anok, a TakKe He MMeeT Pa3pbIiBOB MO AJIMHE C BEPXHEN
MNO/IKOW CTanbHOM HBanku, To BANAHUE NPOPUNNPOBAHHOIO INCTA HA NONEpPeYHoe
apMMPOBaHNE MOBEPXHOCTM CABUIA MOXKET ObITb YYTEHO NYyTEM 3aMeHbI BblParKeHMUS
(6.21) B EN 1992-1-1, 6.2.4(4), BblparkeHNeM
Asffsd VELhc
Sf ' cotf
Tem He meHee, Ha NPaKTMKe O0ObIYHO He YUYMTbIBAOT BAUAHUE NPOPUANPOBAHHOIO
nncta. CooTBETCTBEHHO MOMKHO UCMO/b30BaTh CAeAytolee ycioBue
Asffsd S Veahe
Sf cotf

rae
Vg4 — PacvyeTHOe 3HauYeHMe yCuama Nnpoao/ibHOro cABura B NAnTeE ;
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- VLEa
Ed 2h.a,

Vg — cuna npoaonbHOro cABura;

a, = 4,5 M —KpUTU4YeCKaa ANNHA MeXKAY CEYEHUAMM, B HALLEM C/ly4ae 3TO PaACCTOAHUE
MeXAY MaKCUMa/ibHbIM U3rMbaloWmMm MOMEHTOM M ONOPOWN;

fsa — pacyeTHOE 3HAYEeHMEe NPOYHOCTM APMaTypPbl Ha PACTAXKEHWUE;

foq = Jy 2299 4348 Mna

471,157 1,15 '

h. = 58MM — BbicoTa 6eTOHa Hag NPOPUANPOBAHHbBIM IUCTOM :

0 = Hf — Yron HaK/I0Ha nonepeYyHou TpewmnHbl cooTBeTcTtBeHHO ¢ EN 1992-1-1. Ans
YMEHbLIEHNA NONepeyYHoro apMmmpoBaHumne Bf NpUHUMaem 26,5° :

Agr — nnowaab nonepeyHon apmaTtypbi;

Sf — LWar nonepeyHon apmaTypbl;

A o

Sif = A;— nnowaapb nonepeyHon apMmaTypbl B paCY4eTHOM CeYEeHUU Ha eanHuLy
f

NJIVHDI.

Cuna npoAao/sibHOro casura VEd onpeaendaeTtca, Kak meHbwoe 3Ha4eHne 13 cnegyroumnx
BETNYUH:



Komno3utHasa 6anka ¢ npounnpoBaHHbIM HAaCTUNOM

ey v, 5,

pla cf E?d
Vi ka 6293
= X 10 3 =1,20H 2,
VEd = Jp 4. T 2% 0,058 X 4,5 /MM
Asf vgghe 1,20 X 0,058

X 103 = 80 MM? /M

A, =
‘ fsdcotH ~ 435 x cot 26,5°

MNpuHUMaem ,u,ma:v\eTp nonepe4yHom apmatypbl 8 mm ¢ warom 200 mm, Ana KOTOPOW
ASf _ T X 82 Edh'

A = = X 1000 = 251MM? /M > =80
t Sf 4 x 200 MM /M fsacotf MM /
MwuHMMaNbHag Naowaab nonepevyHoro apMmpoBaHUe:
0,08{/f; 0,08v20
= = 0,00071

Pwmin = fyk - 500
A, = h,b = 58 x 1000 = 58000MM?
Ag min = Pwminlc = 0,00071 X 58000 = 41mm? /M.
Tak Kak Ay = 251MM?% /M > Ag jmin = 41/M MUHUMaNbHasA NAOWAAbL NONEPEYHOro

apmupoBaHue obecneyeHa.
Hecyuwaa cnocobHocTb 6€TOHHOW NONKK
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Tak Kak Ay = 251MM?% /M > Ag min = 41/M MUHUMaNbHAA NAOWAAbL NONEPEYHOrO

apmMmupoBaHue obecneyeHa.

Hecyuwaa cnocobHocTb 6ETOHHOW MONKU

[Ana npenoTBpaleHna paspyweHns 6eTOHHOro NoACa OT CXKaTUA MeXKAY NonepeyHbIMU

TpewmHaMu

NOJ/IKHO ObITb BbIMONHEHO caeaytollee ycnosme B cooTBetcteum ¢ EN 1992-1-1:
Vf.qSinBcosO = vgg

rae
_ _ Tk _ _ 200 _

v =06 X (1 250) — 0,6 X (1 250) — 0,552

0 = 26,5°

Vf.qSinBcosf = 0,552 X 13,3 X sin26,5°c0s26,5° = 2,96 H/MM2 > Vpg =

1,20H/MM?

CnepoBaTenbHO, Hecywana cnocobHocTb 6eToHHOM NoaKn obecneyeHa.
YcToMunBOCTb N1I0CKOM popmbl nsrnba ¢ 3aKkpyumBaHmem

Tak KakK, ycnosua n. 6.4.3. EN 1994-1-1 B Hawem cny4daun BbINoOsIHAETCA, TOraa
A0MNyCKaeTcA NPoeKTUpoBaTb Hasiky 6e3 4ONONHUTENBHOIO packpenaeHus.
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KoMmno3uTHada nnurta

O6wwue paHHbIE

OnviHa nponeta nantbl L= 3.0 m

TonwmHa nautbl h,= 140 mm

Bbicota 6eTtoHy Hap npodpunem h= 58
MM

betoH

Knacc 6etoHa C25/30

MpoyHocTb uunuMHAapuyeckaa f =
H/mm?2

MpoyHocTb Kybuueckas fo cube™
H/mm?2

Mogaynb ynpyroctu E_ .= 31 KH/mm?

25

30

CranbHaa apmartypa
OnameTtp apmatypbl 8 mm
LWar apmatypbl 200 mm
MpouHocTb f ;= 500 H/MmMm?

CTANILHOT O
| CTPOMTENLCTBA

MpodunuposaHum HactTun
Hactun TN-85-1,0

Cranb $320 R =320 MMa
TonwmHa aucra t=1 mm
Bbicota npoduns h,= 82 mm

dddPeKTnBHaAA Naowaab NoNepevyHoro ceyeHms
Ape=14,62cm?
MoMeHT uHepuum Ip=136,74cm4

PaccTtofiHMe OT LWWMPOKOI NOMKU A0 LIEeHTPA TAXKECTU

Y= 32,42 mm

3¢ PeKTUBHBIN MOMEHT CONPOTUBIEHUA NPU CHKATbIX Y3KUX
nonkax Wi in=27,568 cm*

3¢ PeKTUBHBIN MOMEHT CONMPOTUBIEHUA NPU CXKATbIX
wupokux nonkax Wyq i,=25,891 cm*

PacuyeTHble 3Ha4YeHUA amnNUupuYeckux KoapPruMeHToB B
H/MM?2, nonyuyeHHble NpU UCNbITAaHWUU NANT,
COOTBETCTBYIOLLME OCHOBHbIM TpeboBaHuam m-k metopa:
m=192.2 H/mm?

k=0.44H/MmMm?
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h Po=167,  b=50 , , 216 , =«
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>
N
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YacTtHble KoadduUMeHTbl Ana onpeaeneHna NPo4YHOCTU
MpodpunnmpoBaHnun nuct

Vmo=1,00

Ym1=1,00

Vmo=1,25

CoeaAHUTENDbHbIE 3N1E€MEHTbI
V=1,25

beToH

v.=1,5

ApmaTtypa

v:=1,15



Komno3unTHaa nnurta

PacyeTt Ha NPOYHOCTb HA 3Tane CTPOUTENbCTBA
Mpoesepka Hecyweli cnocobHocmu Ha u3a2ub
MpoBepKa Hecywen cnocobHOCTM Ha M3rnb 3akao4aeTca B NPOBEPKE HEPABEHCTBA:

Mgq
<10
c,Rd
Mo =M ~ Woiy Xy
c,Rd — "pl,Rd — %
MO 25,891x320 _3
Hecyuiaa cnocobHocTb ceyeHna Ha n3rnb B nponete M, pq = To X 1072 =
8,28kHm
27,568X320 _

Hecyuiana cnocobHocTb ceyeHna Ha n3rnb Ha onopeM  grq = o x 1073 = 8,8xkHmMm

MpoBepsiem OCHOBHOE YCNOBMUE :

)

5
= 1
828 0,0,58 < 1,0

6,03

8,82
CnepoBaTeibHO, HecyLasa cnocobHOCTb NOMEePeYHOro ceyeHns Ha U3rnb obecneyeHa.

=0,68<1,0



Komno3unTHaa nnurta

Hecywas cnocobHocmb Ha cpe3
Hecyuiaa cnocobHocTb nonepeyHoro cevyeHnsa npodHacTuna Ha casur Ve pq onpegensetca no Gopmyne:

.t
VW,Rd _ S'i'?‘*ﬁb—ﬂw
roe Ymo
£ KpUtTndyeckoe HanpAaxxeHne npum casure, ydyntbiBarowee noTepro yCTOﬁqMBOCTM
CTEHKM,

MbKocTb ANA CTEHKU C NPOAONAbHbIMUN SNEMEHTAMMU HKECTKOCTU B 3aMNaC MOXKHO NMPUHUMATb:

_ sa |fym 92 | 320

Aw = 0,34—6-7 T 0,346 - 10./210000 1,24

0na 0,83 <1, < 1,40
048_fyb 048 . 320
o = Aw 124

v B2 10 1236
b,Rd _ stm65— ~ . 10-3 = 1068 kH

Qg ° 10,68

_ 123 6 MIla

Vo, o = = = 2,82
wEd = .~ 2-(1000/265)
282 _ 0,25 < 1,0
10,68 ' ’

CnepoBaTeNibHO, HECYLLLAA CNOCOBHOCTb NOMEePEeYHOro ceveHus Ha cpes obecneyeHa.
CosmecmHoe Oelicmeue nonepevyHo20 U 0Ce8020 ycunus ¢ uzaubarouyum MoMeHmMom
_~Takkak, Vi, gg = 2,82 <0,5-V,, pqg = 0,5+ 10,68 = 5,34, T0 pacueT He BbINOAHAETCA .



Komno3unTHaa nnurta

Mpoeepka Hecyweli cnocobHOCMU ceyeHUAa CMeHKU npoguna HA MeCMHy rnonepeyHyro cuy
MpoBepKa HecyLlel cnocOBHOCTU Ha MECTHbIe MoMNepeyYHble CU/bl Ha MPOMEXKYTOUYHOM onope
3aK104aeTCA B BbINONHEHUN OCHOBHOIO YC/IOBUA NPU pacyeTe:

R' - 4,

w Rd
20e F ., ~ NornepeyHan cna Ha OfiHy CTeHKy npoduna.
w

_at? [F,E(1-0,1/r/t)[0,5 +/0,02[,/t](2,4 + (¢/90)?)

, Ym1
a=0,15 ana kateropmun 2 n NPoPUINPOBAHHOIO NNCTA

l,= s, =140 mm — adpPeKTUBHa WNPMHA ONepeHna paBHa WNPUHE NONKN BanKku, TaK KaK
B, = 0,03 <0,2

R

w Rd

rae

g - 075 = [@"5| _ (035+6.8) — (035 +68) _
"7 lQR,| +]@t,] ~ (0.35+6.8) + (0,35 + 6.8)

t=1Mmm — TONWKUHaA NpoPuA

r=3mMm — BHyTpeHHWe paanycy 3arnba yrnos

¢=65°—yron HakAoOHa CTeHKM Nnpoduns.

0,03



Komno3unTHaa nnurta

R

w Rd

| 2
0,15 - 1%4/320 - 210000 (1 - 0,1 %) [0,5 + \/0,02 1;;0‘ (2,4 + (%) )

= X 1073 =
1,0
1229,6 - 0,82 2,17 - 2,92
— X 1073 = 6,34 kH
1,0
F 20,72
= —bd = = 2,74 kH

F —
wed  n, 2-(1000/265)
MpoBepaem OCHOBHOE YC/IOBUE:

2’74—043<10
634

Takum o0bpasom, HecyLlas CnoCOHBHOCTb CTEHKM Ha MECTHYIO MonepeYHyto cuy
[l0CTaTOYHa. B AaHHOM npumepe Mbl He YYUTbIBA/IN BUSIHUE 3/IEMEHTA KECTKOCTU CTEHKMU

Ha HecyLy cnocobHOCTb.



Komno3unTHaa nnurta

PacuyeTt Ha NPOYHOCTb HA 3Tane 3KcnayaTauum
MpoaonbHbIN caBUr B nAinTax 6e3 KOHLEeBOW aHKEPOBKMU
Mpu ncnonb3oBaHnM M-k meToaa cnenyeT NOKA3aTb, YTO MAKCMMaAbHAA pacyeTHan NnonepeyHas cmna
Vg AN1A WMPKWHDBI NANTbI b He NpeBbIlWwaeT pacyeTHYO HeCyLLyto CMoCoBHOCTb Ha caBUr V, ¢y,
onpegenaemyo no criepywouien popmyne:

rae

Yvs \ bLs
b =1000 Mmm — WKMpPUHA NINTI,
d,— paccrosHune mexay LeHTPasIbHON OCblO CTasIbHOro NPOGUANPOBAHHOTIO INCTA U KPAaNHUM
BO/IOKHOM CXKaTOW cTanexene3obeToHHOM NNTbl B MM;
d =h — y_+ hC =82 —49,59 + 58 =90,41MmMm
Ap=1462 MM? — H?)MMHpaanaﬂ NAoLWaAb NonepeyHoro ce4yeHms NPoPUANPOBaAHHOIO JINCTA,
MMZ;
m=192,2 H/mm? n k=0,44H/Mmm?  — pacyeTHble 3HaYeHMA SMNUPUYECKUX Ko3adduLumeHToB B H/mm?,
NONYYEHHbIE NPU UCMbITAHUU NJUT, COOTBETCTBYHOLLIME OCHOBHbIM TpeboBaHMAM m-k meToaa;
L, — JAJIHA y4acTKa caBura, Mm.
Mpwn paBHOMEPHOM Harpy3Ke No BCEN AJIMHE Npo/ieTa:

L, =L/4=3000/4=750mMm



Komno3unTHaa nnurta

Yys =125 — YaCTHbIM KO3 PMUMeEHT 6e30nacHOCTM A8 NpeaesibHbIX COCTOAHMU
MO HecyLl,en cnocobHocTy;
VEd=QFd

V. ra=1000-90,411,25192,2-14621000-750+0,44-10-3=58,6 2kH

[lpoBepAem OCHOBHOe yc/a0oBue:

10,6858,62=0,18<1,0

CnepoBaTenbHO, HecyLWaa cnocobHOCTb NONEPEYHOro ce4eHmMs Ha NPOAO0/IbHbIN cpes
obecneyeHa n ceyeHns NnTbl paboTaeT ¢ NoAHbIM 06 beaAUHEHUEM.



Komno3unTHaa nnurta

Hecyuiyto cnocobHOCTb ceyeHnA Npu AencTBun mM3rnbarolero MomeHTa

B chyyae nonHoro o6beanHeHnA HecyLyto cnocobHoCTb No usrmbatowemy
MOMeHTY Mg, Nt060oro nonepeyvyHoro cevyeHua cneayeT onpeaenaTb C y4eToM
naacTuyecknx gedopmaumii B cootseTctesmm ¢ 6.2.1.2(1),

HO B KQUeCTBEe PaCYETHOro npeaena TeKy4ecTm CTaNbHOro 31IeMeEHTa
(NnpodpunAnpoBaHHOIrO NNCTA) NPUHMMAETCA PACYETHbLIN Npeaen TEKY4YecTH
npoduanpoBaHHoro ancta f

7/ 200 .
g . 00\ 0.85f.q N,
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Komno3unTHaa nnurta

Cxumatowasn cuna B 6eToHe
Neg=085-fq-he-b, b = 1000mm
Nce=0,85-13,3-58-1000 - 1073 = 657,3 kH/M
Cuna pacTsakeHne B NPodUANPOBAHHOM IUCTE
Np = fypa * Ape
N, = 1462 - 320 - 1073 = 467,8 kH/M

HelimpanbHasa ocb npoxodume HAO rnpogunem.

To20a s8bicoma camol 30Hbl pas8HA

Ap ) fyp,d

1T 085 b-fg
__ w6230
%Pl = 085.1000-133 0 MM S fe T 0OMM
Mpird = min( Ncg, Np) "Z
_ Xpl
Mpl,Rd - Np ’ (dp -5

2
Hecywas cnocobHocmes no usaubarowemy momeHmy

)

41,3
> ) .1073 = 32,64kN/m

My rq = 467,8 - (90,41 -

MpoBepsaem OCHOBHOE yCNoBUeE :




Komno3unTHaa nnurta

Pacuet Ha cpe3 B BEpPTUKA/IbHOM NJI0OCKOCTU
PacyeTHoe 3HaueHue Hecyle CNoCOBHOCTM Ha cABUT ANA 0ObIYHbIX 6€TOHOB Vi,
onpeaenaetca no popmyne:

1
VRd,c = CRd,c ) k(lOO P11 fck)3 + kl ’ O-cp] ’ bw ’ dp
HO HE MmeHee
VV,Rd,rnin = (vmin + kl ’ Ucp) ) bW ) dp

rae
~ 018 0,18 _ 012
YcC B 1 5 ’
20 200
=1+ /dp =1+ /9041—249>20 NpuHUMaem k = 2
A 1462 _ —
p1 = bwedy 3859041 = 0,029 > 0,02. NpuHnumaem p; = 0,02
b, — HauMMeHbLIaA WMPUHA NONEPEYHOIO CEYEHMNSA B PACTAHYTOM 30HE
A = 1462MM? — nnowagb pacTAHYTOrO ceuyeHus ctanbHoro npoduasa (naowaab

PacTAHYTOM apMaTypu B AHOM NPUMEpPE HeyuuTyeTcs)



Komno3unTHaa nnurta

b 1000
bw = b_sbo = ﬁ 102 = 385MM/M
bs = 265 MM — pacCcCToAHNE mexay LeHTpaMn CMeXHbIX I'O(I)pOB

by= 102 mm — cpegHAa WKNpKHa 6eToHHOro pebpa

foe — XapaKTepucTUyecKas MPOYHOCTb 6eTOHa Mo LuAMHApUYeckomy obpasty 8 H/mm?2
kl - 0,15
NEq
NEd = (0 — oceBoe npoAaosibHoe ycuiamne B nonepevyHom ce4yeHu1u.
A, — nnowaab NonepeyHoro ceyeHns 6eToHa B Mm>

Upin = 0,035 - k3/2 . /2

Vpin = 0,035 - 27 - 202 = 0,44 H/mm?
Vy Rdmin = (0,44 4+ 0,15 0) - 385- 90,41 - 1073 = 16,45 kH/m
Vyra = [0,12-2-(100- 0,02 - 20)*/% + 0,15 - 0] - 385-90,41 - 1073 =
= 52,8kH/M > Vi rq min = 16,45 kH/M
[NpoBepsaem OCHOBHOe yc/i0BUe :
VEd
VV,Rd
16,45
528 = 0,31< 1,0
CnepoBaTenibHO, HecyLana cnocobHOCTb NONepeyYHOro ce4eHnA Ha cpe3 B BEPTUKA/IbHOM NJIOCKOCTH
AOCTaToYHa.
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