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ObnacTb NnpumMmeHeHus. NpenmyllecTsa

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



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.
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PucyHok 3 —MeTtoabl pacyeTta



ObecneveHne HecyLen CrnocobHOCTU
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PucyHoK 4 —Bupabl pacyeTHbIX ceYeHUn

OCHOBHbIE NPOBEPKU HECYLW Ui CNOCOBHOCTU KOMNO3UTHOMK 6anKu no npepenbHbIMm

COCTOSIHUAAM NEePBOM rpynnbi:

1.
2.
3.
4.

NO HOpPMa/sibHbIM cevyeHnsam (paspes 1-1)

Ha BEPTUKa/bHbIN cpe3 (paspes 2-2)

Ha rOPU30HTAIbHbIN CPe3 coeauHUTENIbHbIE 31eMeHTOB (pa3pes 3-3)
Ha ropu30oHTaNbHbIN cpe3 6eTOHHOro nosca (pa3spes 4-4)

Ha YCTOMYMBOCTb NIOCKOMN POpPMbI M3rMba C 3aKpydnBaHuem (paspes 5-5)



HecyLias cnocoBGHOCTb C NOMHbIM 00bEeANHEHNEM
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PucyHok 5 — Mpumepbl pacnpeaeneHna HanpAarKeHnm
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
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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) — 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 7 — OTHoweHue 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
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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
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PucyHok 1. — OnpepgeneHue 3¢ppeKTMBHOMN LUMPUHDI
nosca



Hecyuwias cnocobHOCTb Ha CABUT B BEPTUKaNbHOWM MNNOCKOCTY

beft

0,85-£,

(1-p)-fru| * Mg

td

fyd

PucyHoK 8 — PacnpeaeneHue Hanpa)KeHWUii B N1IaCTUYECKOM CTagum ¢ y4eTom
BIMAHUA CABUra B BePTUKa/IbHOM NAOCKOCTU

[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
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PUCYHOK 9 — PacuyeTt Ha ropM30HTa/IbHbIN cpe3 6eTOHHOro nosca

Casuratowme HanpsbkeHue
VL,Ed

Vigd = m Vies = min(NpLa;NC;ZPRd)

Hecyuiaa cnocobHOCTb Ha caBur apmMaTypbl

At sy W g5 cg<as

S, sd = VLEd cot

Hecywas cnocobHoCTb Ha caBur 6eToHa

f :
Vey =0.6-(1- ?ko)'fcd -SiNB-cosO > v,



YCTONYMBOCTL NMNOCKOMN oopMbl U3rnba ¢ 3aKkpyvynmBaHUEM

Pac4eTHyI0 HeCyLLyo CnoCOBHOCTbL MO YCTOMYMBOCTM CrieayeT onpenensaTtb no opmyne:

Mb,Rd = Xt Mgg

raoe .t — NOHWXaKLWnn KO3MULMEHT Npu NoTepe YCTOMYMBOCTU NNOCKOM dOpMbl 13rnba,
3aBUCALLNIA OT YCNOBHOWN rMBKOCTHU ;

Mgq — pacyeTHas HecyLuasi CloCOBHOCTb NpY OTpULaTeNlbHOM 13rnbatoLeM MOMeHTE, AENCTBYOLLMM
Ha COOTBETCTBYIOLLEN MPOMEXYTOUYHON ornope

3HayYeHnd NoHMXarLero KosgpuumeHTa y,+ MoXxHo onpegennts no EN 1993-1-1, 6.3.2.2 nnn 6.3.2.3.

k k

PucyHoK 10 — MNepesepHyTana U-ob6pa3Hana pama ABCD, npenAaTcTByOLLAA NoTepe
nnockou popmbl n3rmba c 3akpyumBaHmem



[Mpumep pacuyeTa

[Mpumep. PacueT cBo604HO OnepTon KOMMO3UTHOM 6arnkm ¢ NpodunnMpoBaHHbIM JIMCTOM.
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NcxoaHble gaHHbIe:
Beton C20/25 f.q=17 Mlla
Apmatypa A500C f,x=500Mlla
KoHcTpyKuMoHHas ctanb C235 f,=235MTlla
CoeavHuTerbHbIE NEMEHTHI f,=450 Mna d=22mm h =125 mm

Pac4yeTHble ycunue:
Mgy=360KkHM
Vey=192kH



[Mpumep pacyeTa

Knaccudukaumns ctanbHOro cedeHmne
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_b-t,-2r _145-75-214 _ . C_54T5_, 5 o g
> > : . 12.3
1 knacc
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[Mpumep pacuyeTa

PacyeTHbIn n3rndarowmm MOMEHT B NacTUYECKOW CTagun , MPUNOXKEHHbIW K CTarlbHOMY
CEeYeHu o, 4O Ha4yana coBMeCcTHON paboTkbl ¢ 6ETOHOM

W, f :
Myara = —2L = 891.6:235 _500.5 «kHm
@ 1

Twm

OddekTnBHaAga WwWiMpruHa 6eToHHOro nosica

by =b, + D b, =0+(2§) =2M
PacueTHas HecyLyo cnocobHOCTb cTaa-60nToB Ha caoBuUr
(0,8f,nd*)/4 (0,8-450-3,14.227)/4

Pra = 107 =109, 4kH
Tv 125
0,29ad? - ff E 10.222 .025.31.10°
0,29 oEen _ 0,291,022 1/25-31-10 10~ - 98,95KH
Y 1,25

h
k=07 Do e =O’7-73-(145— )=0,6331
\/ﬁ h, | h, J1 75 {75

MNpuHumaem Pry =98,95-0,63 = 62,3kH



[Mpumep pacuyeTa

Pac4yeTHbIn U3rndarLmnm MOMEHT B NNIACTUYECKON CTagumn , NPUNOXEHHbIN K
KOMMO3NUTHOMY CEYEHUIO

N, =h, -b, -0.85-f, =85.2.0.85-17 = 2456.5 KH

N,.=A f,=619.235.10° =1454.6 KkH
o —_ Naa 14546
" b, -085-f, 2.0.85.17

MpI,Rd = Npl,a ) (OSha + hc + hp -0.5- XpI ) =
~1454.6-(0.5-0.36 +0.085 +0.075 — 0.5 -0.05) = 458.2kHm

MuHMManbHoe KONM4YecTBO aHKepPOoB ANs non nponéra.

102 = 50mMm

Nin =1-(355/1,)-(0,75-0,03L,) =1-(355/ 235)-(0,75-0,03-8) =0,26 < 0.4

o _Nya 14546

. - .0.4=9.3~10
P, 62.3



[Mpumep pacuyeTa

MpuHnmaem 17 aHkepoB.

n-Pyy 17-62.3
N,. 14546
PacyeTHbI n3rmdbarowmm MOMeHT

MRd — |\/Ipl,a,Rd + (MpI,Rd - I\/Ipl,a,Rd ) n —
=209.5+(458.2-209.5)-0.728 = 390.5kHM < M, = 360kHMm

n = 0.728

Hecyuwas cnocobHOCTb Ha caBUr B BEPTUKaNbHOW NITOCKOCTY

A =A —2-b, -t +t(t, +21)=
=61.9-2-14.5-1.23+1.23-(0.75 +2-1.4) = 21.9cm’
CA(f, /3) 21.9.235 Vea _ 192

_ _ - = 0.65
ol e - B 2 Vorg 297.2

1-p=1-(2.0.65-1)° =091 Vpps =0.91-207.2=270.4kH <V, =192kH



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.



CMNACUBO!

AMHCKHRR UENTP
iAanOFO
POMTENLCTBA




