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HoBasi TexHOnorma unu NnpoBepeHHoe pelueHne?

TAESR\S O
Cuepc (Bunnuc) Tayep, Yukaro, 1973r.
— ~1

bawHa EBpa3ua, MockBa MapkuHru B N'epmaHum



Uctopus

Yxe B kOHUe 19-ro Beka CyLLLeCTBOBaslo MHEHKNE, 4YTO Xelle3Hble Banku, O6J'IVILl,OBaHHbIe 6eToHOM o KOHCTPYKTUBHbBIM
C006pa)KeHI/19|M WK C Uesblo YBEJTMHEHUA OrHecTonKkocTU, obnagatoT yBeJ'IVI‘-IeHHOVI MPOYHOCTLIO N XECTKOCTLIO.

B 1900 rogy ®puty dhoH IMneprep Havan ucnbiTaHus
nepBbIX KOMOMHMPOBAHHBIX KONOHH U3 GETOHA C NUTbLIM
KENE3HbIM CEPAEYHUKOM W NOMNYYMN NATEHT Ha KOMOHHY,
nonyumeLLyto ero ums «kEmperger Columny.

Kecanehd . hiaw € Homqmb -, WO

B T0 xe Bpemsa B CLLIA KOnuycom KaHom Bbiiv nonyyeHbl nepsble naTeHTbl Usarro Searis PaTint Qo
Ha KOHCTPYKTUBHbIE peLleHns cTanexene3obeToHHbIX 6anok v Nt
BO MHOTOM MOXO0XMWE Ha CBOW COBPEMEHHbIE aHasory. pomeRTEET Y

PaHHWe onucaHusa ctanexene3obeToHHbIX 6anok BCTpeyarTcs B Nyonmkaumsx
Bakab6aswum (AnoHus, 1910 rop), Tan6ota n Jlopga (CLUA, 1912 rop), CeaitHa

n Xonmca (CLUA, 1915 roa), MakKes, I'mnnecnu v llenyaHa (KaHaga, 1923 rog),
KambopHaka (®paHums, 1927 rop), a Takke Kayres u Ckotta (AHrnus, 1929 rop).

OpHaKo OCHOBHbIE Pa3paboTKN KOHCTPYKTUBHbIX PeLeHni U UX pacyeTHbIX
MeTOAMK ObINK peanu3oBaHbl BO BTOPOI NonoBuHe 20-ro Beka.




UcTopus

1,597,278 J. KAEN.

1,597,278

J. KAHN
COMFUSITE BEAM CONSTRUCTION
Filed April 29. 1921

J. KAHN
COMPOSITE BEAM CONSTRUCTION
Filed april 29, 1821
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Uctopus

o KOHCTPYKUMK Cpa3dy HalLX NPUMEeHeHne Ha NpaKTuke.

3naHue Maklpoy, 3aaHune APUKCCOH, T. TenedoHHas abpuka, T.
r. Heto Uopk, 1908 rop, Bena, 1913 rog Byaanewrt, 1931 rog

One Shell Square, r.
Hosbin OpneaH, 1970 roa
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OCHOBHbI€e acnekKTbl pacyeTa cTanexene3o0eTOHHbIX 3IEMEHTOB

PacyeT gonmxeH YyunTbiBaTb:

-CABUrOBOE 3anasfpiBaHue (3PdeKTUBHOE CeYeHNe);

-MON3y4ecThb U ycaaky 6eToHa;

- TpelmHoobpa3oBaHue B 6€TOHE, BKMKOYAs BNUSHUE PaCcTAHYTOro BeToHa;
- NOCne0BaTENbHOCTb BO3BEAEHNS

- YaCTWUYHbIN XapaKTEP CABUTOBOTO COEANHEHNS;

- FEOMETPUYECKIE HECOBEPLLEHCTBA;

- TEOMETPUYECKYH HENMUHEHOCTD;

- OTEPK0 MECTHOM YCTONYMBOCTH;

-Heynpyryto paboTy ((hn3n4eckyio HeNMHENHOCTb) KOHCTPYKLIMOHHOMN 1
apMaTypHoi CTanu, ecrnv 3To UMeeT MeCTO;

- CTECHEHHOE MM CBOOOAHOE KpYYeHHe, ecin 3T0 UMeeT MeCTO;

- BNISIHUE TemMnepaTyp, eCnu 3TO UMeeT MeCTO.

XapaKTepMCTMKM MaTepuanosB:

- TAXKenble 6eToHbl (orpaHnyeHbl C20/25...C50/60 no EC4 n EC2*)
E.,, =30000...37000 MNa (Tabanua 3.1 ACTY-H b EN 1992-1-1)
fe& = 20...50 MNa (Tabanua 3.1 ACTY-H b EN 1992-1-1)

fetm = 2,2..14,1 MNa (Tabnunua 3.1 ACTY-H b EN 1992-1-1)

v =0,2 (beToH 6€3 TpeLmnH)

v =0 (6eToH ¢ TpelwuHamm)

Kputuyeckue nonepeyHbie ceyeHus, KOTopble paccmaTpuBaroTcs
Nnpw pacyeTe, BKNIOYalOT B ced:

\

- CEYEHNs C MakcMMarnbHbIM M3rnbatoLyim MOMEHTOM:;

- OMOPHbIE CEYEHMS,

- CEYEHNs C COCPeOTOYEHHBIMU Harpy3kamn Unu peaxkumsmu;

- MecTa PesKoro M3MeHeHMs NonepeyHbIX CEYEHNIA, KpOMe U3MEHEHUN,
CBS3aHHbIX C BO3MOXHbIM 00pa30BaHMEM TpeLwmnH B HETOHE.

MecTa pe3Kkoro U3MEHEHNS MONEPEYHOro CEYEHUS CHUTAOTCS
KPUTUYECKUMMU, €CIIM COOTHOLLIEHME BONee BbICOKON HeCyLLei
CrnocobHOCTM k Gonee HU3KOW NpeBbIwaeT 1,2.

- KOHCTPYKLUMOHHasA cTanb (orpaHuyeHa $235...5355 no EC4 n EC3*)

E, = 210000 MMa ( ACTY-H b EN 1993-1-1)
f,=235...460 MMa npu t<40mm (ACTY-H B EN 1993-1-1)
G = 81000 MMa (ACTY-H B EN 1993-1-1)

v=0,3

- apmaTtypHas ctanb (orpaHuyeHa pebpucroii ¢ £, = 400...600MMMa)

E£,=200000-MAa-{ACHY-H 5 EN1992 1 1)

E. =210000 Mna ( ACTY-H b EN 1994-1-1)

fo = 400...600 MNa (ctaHgapT - 500MMNa, ACTY-H b EN 1992-1-1)
G = 81000 MMa (ACTY-H B EN 1993-1-1)

v=0,3



CaBurosoe 3anasgbiBaHue M ahqeKTMBHAA WUPUHA NOSIKK

2 A
1 I 3 I by by
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Ly Ly L3
L/ Li/6) Lo/ La/2 La/k
/2 —t
1 * E\
SEE 51 -

besf =bg + Zbej - B NPONETE M HA NPOMEXYTOYHBIX ONOPax
besr =bg + 2P;bg; -HaKpaiHe onope
B; =(0,55+0,025L, / bg)<1,0
bei=Le /8 < b; unu paccTosHue Ao Kpas

1-L,=0,85L ana bgg1;
2—-Lg=0,25 (L4 + Ly) AnAA by o;
3-L,=0,70 L, ana bggq;

4 - LE. =2 L3 ansA beﬂlg.

3¢ PeKT caABUroBoro sanasabiBaHMA — HEPABHOMEPHOE pacnpesesieHne HanpPAaXKeHUM B LUIMPOKMX MOJKAX,
obycnosneHHoe aedopmaument CABUra, YTO YYNTbIBAETCA B pacyeTax NyTemM MCMOb30BaHUA NpUBeAEHHOM
«3PPEKTUBHONY LUMPUHDBI NONKM NPU OLLEHKE HecyLel cnocobHoCTy.



Mon3yyecTb U ycaaka 0eToHa

MonsyyecTb 6eTOHa - €70 CBONCTBO, XapaKTepU3yoLLEecs HapacTaHeM Heynpyrix AechopmaLnin Npn ANUTeNbHOM AEACTBUM Harpy3KiA.

Ycapka 6eToHa - ero CBOWCTBO YMeHbLUIATCS B 00bEME U NIMHEHbIX pa3Mepax B CNEACTBUW TBEPAEHNS U NoTepy Braru. Ycaaka B 6eToHe
BO3HWKAET Npy TBEPLAEHUM (COBCTBEHHAS UMW ayTOreHHas ycaaka) 1 B NpOLecce ero BbiChixaHus (ycyLuka).

Mon3syyecTb M ycagka Oka3blBaOT APPEKTLI, KOTOPbIE PA3BMBAKITCS CO BPEMEHEM, 1 IMaBHbIM 06pa3oM y4nUTLIBAKOTCS NPOBEPKaMM
3KCNNyaTaLyoHHON NPUrOAHOCTY (2-1 rpynnbl NpeaenbHbIX COCTOSHNN).
Bnuaxue nonsyyectu yuutbiBaetca yepes ko3I pULMEHTbI
npuBeAeHus, B 3Ha4YEHNA KOTOPbIX BBOAATCA NapaMeTphbl
koadhpuumeHTa NON3y4ecT U MHOXUTENS NON3YYeCTH:

Ycapka nposiBnsieTcs B Buge aechopmaumni (nepeuyHble 3hGekTbl )
U YCUNUIN OT UX caepXnBaHUA (BTOpPUYHbIE IPeKTbI):

re: ny= nyg-(1 + ?L@t) : N, Nes = &cs(0)  Ecsn - Ac
Ng = Eq/Ecm HaYanbHbIN KOIUUMEHT NpUBEAEHNS, ! T E.op = @
COOTBETCTBYIOLLMI KPAaTKOBPEMEHHOM Harpy3ke a. ' ny
' MHOXMTESTb NON3y4eCcT, KOTOPbIN PaBeH: Y Ecs MOMHasa gedopmaums ycagku
=1,1  AN15 NOCTOSIHHbIX Harpy3oK “‘—N—>Nc k Eos = Epq + €oq
= 0,55 ans nepBUYHbIX 1 BTOPUYHBIX APGEKTOB YCaaKM = £cq DedopMaLys yCaiKi NPy BbIChIXaHWM;
=1,5 Ana npeaBapuTenbHOro HanpsaXxeHna Eca ﬂeq)opMaumg ayToreHHo[/] ycagkKm;
o, KoadhduLmeHT nonaydect @(t, t,) B 3aBUCMMOCTH
OT TEKYLLEro MOMEHTa t W BpeMEH# NpUroxeHust Harpysku t,:  PacueTHas metoamka — Pasnen 3.1.4 v Mpunoxetxue B
t=0 [INS KPaTKOBPEMEHHBIX 3HAYEHII Harpy30K ACTY-H b EN 1992-1-1. ACTY-H b EN 1994-1-1 gaeT ynpoweHue:
t0=28 CYTOK; t= o0 gns [0IrOBPEMEHHbIX GdDCbeKTOB -B yCnoBusAx CyXOl‘/ll cpenbl: 325x107® - 06bluHbIEe 6eTOH bl,
t,=1 cyTKu; t = 00 Ans 3chheKTOB yCamKH 500x107® - nerkue 6eTOHbI.

_ : 4.4 -BApyrMxycnosusx 1 Tpy6oGeToHa: 200x107 - 06bi4Hble HeToHbI;
@, — PucyHok 3.1 unu Mpunoxenue B ACTY-H b EN1992-1-1 300%10° - S1erKie BOTOHbI.



O6pa3oBaHue TpewmH

O6pa3zoBaHue TpelwmH 0ObeanHsAET B cebe cnepytowme ahGeKTbl: YnpouieHue Ansa Knaccuyeckux cranexene3o0eToHHbIX 6anok:
- nepepacnpegenexne yeunnun (CtaTuyeckuin pacyet); BapwuaHT 1: BapuaHr 2:

-peayumMpoBaHm1e ceyeHui (HecyLas cnocoGHOCTD); yUMTbIBAET NepepacnpeaeneHne  YYUTbIBAET nepepacnpeaeneHme u
- CHUXXEHME XeCTKOCTU (YBenu4yeHre Npornbos v nepeMeLLeHuii); CHWKEHIE KECTKOCTM
EEEEEEEEEEEREE EREEEEEEEREREREREN

LLinpnHa pacKpbITUA TPELLUH ABNAETCA CAMOCTOATENbLHLIM KpUTEepUeM

3KcnnyaTauMoHHON NPUrOAHOCTY (2-1 rpynnbl NpeAenbHbIX ﬁ ¥
A

COCTOSIHWIA), BNUSET Ha AONTOBEYHOCTb M BHELIHWIA BUA,.
Mepepacnpenenexune ycunum:

[ns 6anok:
Knacc NONEPEYHOro CEYEeHNA B obnactu 1 2 3 4 |
OTquaTeﬂbeIX MarMGalommx MOMEHTOB @ MocnenoBartensbHoe onpeneneHve pasMepos
Mpu pacyeTe Bes obpasoBaHNA TPELLMH 40 | 30 20 10 YHACTKOB C TPELNHAMN 1 CHIKEHNE XKECTKOCTH
Hp” pacyeTe ¢ OBPESOBEHHEM TPeLnH 25 15 10 0 Yeunua ans pac4eToB no Hecyllen cnocoBHocTy ﬂ
MoryT BbITb nony4yeHsbl N3 HavyanbHbIX 3NOp
Bbiwe S355 - tonbko knacc 1 1 2 o 30% un 15% cooTBETCTBEHHO Yfm*:mmﬁgagggfaﬂ;ﬂ;m;ﬂ;ﬂ2:;gﬂ YpoLLeHHbIit MeTos
Knacc 1 1 2 — moxHo ysenuuutb M B nponete Ha 20% 1 10% coOTBETCTBEHHO EFEEEEEEEEEEREY
[Ons nnnt: go 30%
AANst KOMOHH: Y4nTbIBaETCA Yepes aPMEKTUBHYIO KECTKOCTb Elgy E
PenyumpoBaHue ceveHMn N CHUKEHME XKEeCTKOCTH: pacTsHyTbli OETOH He 0,15L, =0,15L, =

YUYUTBIBAETCS UK €0 PaCTAHYTas 30Ha OrpaHUYNBaETCS NPOYHOCTLIO Ha
pacTsikeHue fyy B ynpyron n nnactTu4eckon cragmsx

AnbTepHaTUBa ANA CHWKEHUSA XKEeCTKOCTM (onpeaeneHue nporuoos):
QMopbI Knaccu4ecknx 6anok — BapuaHT 2; nnuTbl 1 6anku ¢ L.+,

_ - ] = ° Ecnu ana npegenkHbIX COCTOAHWUM MO HecyLlen
06ETOHUPOBAHEM — MO CPELHEN KECTKOCTY C TpeLHamm 1 6es c 5 CMOCOBHOCTI MOKHO NepEPACTpEENTS MOMEHTS!

NPAUHUMAIOTCA CHWXEHWE OANA pacveToB C TpeWwHaMu



[ocneaoBaTtenbHOCTL BO3BEAEHUSA M YacTUYHOE CABMroBoe CoeNHeHne

OCHOBHbI€ 3Tanbl anda cTanexene3o0eTOHHbIX KOHCprKLIVIVI: YacTuuHoe CABUroBOe COeAUHEHMe YYUTbIBAETCA odoenmu
- 3T1an CTpOUTENbLCTBA, OCHOBHbLIMU rpynnamu npeaenbHbIX COCTOAHUN.

- 3Tan akcnnyaTauuu; B 6ankax:

Kaxxpomy atany cooTBeTCTBYeT CBOE pacyeTHOe CeYeHMsA 1 CBOA - N0 Hecyueit cnocobHocTy (ULS)

Harpy3ka. burr

JTan cTpouTenbLCTBa:
-Banku: cTanbHOe CeYeHNEe, MOHTaXHbIe HarpysKy;
- NAUTbI; NPOMHACTUM, MOHTaXHbIE Harpy3Ku.

CTtaHAapTHbIN CnyYan — Harpy3k1 npu 6eTOHUPOBAHUK:
1 2 31 1 2 3

1
[] (X !‘L l |
[ — [ —
& &> = &
3000 3000
- -
1 — 0T paboynx N MHCTPYMEHTA; 2- OT paboymX, MHCTPYMEHTA U CKOMNEHNS

MaTtepunanos (3x3M); 3 — 0T CbeMHO onasnybku, OCHACTKM M BETOHHOM CMeCH

Jtan akcnnyaTauuu:

-Banku: cTanexene3obeToHHOE CeyeHne, Harpy3ki B 06bIYHbIX YCIOBUSX;

- NNUTbI: cTanexene3o6eTOHHOE CeYeHe, Harpy3sku B 0BbIYHbIX YCOBUSX;
OTaenbHO paccMaTpuBaeTcs KaTeropus aBapMWHbIX pacueTHbIX CUTYaLMiA:
-~ 0T ONpeAeneHHbIX NPUYKH: yAap, B3pbIB W Apyrie ONpeaeneHHbIe 3aKa3unkoM;
- OT HeonpeAeNneHHbIX MPUYMH: UCKITIOYEHNE NPOTPECCUPYIOLLErO 0BPYLLEHNS.

1] - cTeneHb CABUMOBOrO COEANHEHNS
n = Nc/Ns
CTeneHb CABUTOBOrO COEAMHEHNS OrPaHNYMBAETCS COrAcHo
EC4, Ho Bcerna gomkHo coctasnsaTth 6onee 0,4.
- N0 JKCNNyaTaLMoHHOW npurogHocTu (SLS)
He yuntbiBaeTcs ansa Hactunos o 80mm npu n=0,5. MNpm 0,4< n<0,5:

)
6 =6, [1 +05-(1—n) (6—a — 1)] - NPW BPEMEHHbIX NMOAMNOPKax

6 =6, [1 +0.3:(1—7n) (% — 1)] - 6e3 BpeMeHHbIX NOANOPOK

c
B nnutax — meToa 4aCTUYHOro COeAMHEHMS.
B konoHHax — o6ecneunBaeTcs NONIHOE COEAUHEHME.



FeomeTquecxue HeCcoBepLUeHCTBa

[1Ba OCHOBHbIX TUNa reomeTpu4yecknx HeCoBepLUEHCTB:
- rnobanbHble HecoBepLUEeHCTBa
-NoKarnbHbl€ HECOBEPLUEHCTBA.

Cnocob 3agaHnsA reoMeTpMYeCKUX HECOBEPLLEHCTB:
- TEOMETPUYECKINE OTKIOHEHMS;

- 3KBMBASIEHTHbIE YCUIUS.
INokanbHble HecoBepLUEHCTBA:
NEd NEd
‘l’ 4 NegBog
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z \8 NEEfDd
ea| T— > L =
%
—>
9
>
—>
9
—>
3| 4Nces,
4> le— L
Negqy Neq

[NonepeyHoe ceueHne OtH. ock | OTkonoHeHue
[MonHocTblo y—y L/200
0beToH1poBaHHoe

ceyeHne -z L/150
UacTuuHo y—v L/200
0beToH1poBaHHoe sz L/150
CeuYeHe

Kpyrnoe nubo

NpAMOYronbHOe

TpybobeToHHOE CeueHe Tliobes L/300
p. 3%

Kpyrnoe nubo

NpAMOYronbHOe

TpybobeToHHOE CeueHe Tliobes L/200
3% < p, < 6%

Kpyrnoe TpybobeToHHoe

ceueHyie ¢ Mioban |  L/200
AOMOMHUTENbHBIM

ABYTaBpoM

YacTaHo

0beToH1poBaHHoe MNioBas L/200
KpecToobpaaHoe

CeyYeHMe 13 1BYTABPOB

ps — OTHoweHwe A./A. nnowagw npononbHoro
apMUpOoBaHWA K MIoLaaN HETOHHOTO 3anonHeHNA

nob6anbHbIe reoMeTpu4yeckue OTKIOHEHUA nepeKoca.:
BapuaHT 1 - ypoBeHb 30aHust

¢=¢0'ah'a'm

1
= s = 0,5 1+—
4, = 1/200; o, [ ]

2

——,Hogiah <10
3

o, =
" <h

M- KONMYECTBO KOMOHH B psidy, KOTopble

HecyT He MeHee 50% OT cpefHero
BapuaHT 2 — ypoBeHb YacTu 3gaHus

‘l(N Ed ¢N Ed

— —
2
h h
L HZONe L
h
12
+— —

BapuaHT 3 - ypoBeHb
OTAGLHONO BrIEMGHTa

| |

%q)NEd

<— $Ng

t i

NEd NEd



[eomeTpnyeckas HENUMHEMHOCTb U MECTHaA YCTOMYMBOCTb

FeomeTquecxyio HeNMHENHOCTb He HYXHO YYUTbIBATb,

KorAa ko3a(h(hmLMeHT 3anaca yCTOWYMBOCTU KOHCTPYKLMM «:

F
. =———>10

cr

[ns 6ano4YHO-CTOEYHbIX KapKacoB, eCii AnA KaXaoro 3raxa.

Ed

6H.Etl

N

H

'Ed
Mpu a,. = 3 ANA OAHO3TaXHbIX paM U OGHOPOAHBIX 6aNoYHO-
CTOEYHbIX KapKacoB Yepe3 NOBbIWEHNEe FOPU3OHTANbHLIX Harpy3o0K:

Ans oTAenbLHO B3ATbIX cTanexene3o00eTOHHbIX KONOHH yepes

L
o

o

NoBbIlWeHNe MOMeHTa No HeaehOPMMPOBaHHOI CXeMe Ha:

k:

1—Nea/Nererr
B KO3DULMEHT NPUBEAEHIA 3TTHOPLI MOMEHTOB

F =10

no Tabnuue 6.4 EC4-1-1

MecTHasa ycToluMBOCTb B Hankax:
- Knaccudukauus cevernn (Knaceol 1, 2, 3, 4) yuutbiBaeT HopMmarbHble
HanpsbkeHust, knacc 4 — EC3-1-5

- POBEpKa YCTOMYMBOCTH NPU CPE3E YYUTLIBAET KacaTerbHbIe YCUus 1
Tpebyetcs, ecnun h/t, < 60¢ (EC3-1-5) unm h Jt, < 72¢ (EC3-1-1)

MecTHas ycToM4MBOCTL B NpochHacTMnax:

YYMTBIBAETCSA YEPe3 UCMOMNb30BAHNE PACHETHBIX XapaKTepuCTHK

9 (HEKTUBHOTO CeYEHNS. PUChbl 1 TUCHEHUS UCKITIOYAKOTCSA U3 PacHETHOMO
ceyeHuns. B coctaBe cranexene3o6eTOHHON NNNTbI yYNTHIBAETCS
9(h(heKTBHAS LLMPUHA CKATbIX YaCcTeN, He NPeBbILALLAs 2-X NpeaenbHbIX
3HaYeHWN Ans cTanbHbIX CTeHoK knacca 1 no EC3-1-1.

MecTHas yCTOMYMBOCTbL B KOSIOHHAX:

[NonepeyHoe CeYeHUE YcnoBue
i 235
Kpyrnan Tpyba —-=90-—
t=" 5
h [235
MpamoyronsHan Tpyda - =52 |—
[ ‘\| }‘;
b [235
[ByTasp ¢ 4acTW4HEIM 0DETOHMPOBaHWEM — =44 |—
by I
€= 40 MM
[eyTaep ¢ nonHeIM 00ETOHMPOEaHWEM M
c.=b/6




MexaHu3m ob6pa3oBaHua NPOAONLHOrO cABUra

zx=|

O'-dA—f (c+do) - dA+Tt-b-dx=0
AGTC

OTC

r-b-dxzf do-dA
AD’TC

dM. MoHATHas aHanorus coeguHeHNs, pa60Taiou4ero Ha
— Z o
do = I, Y MNPOAOJIbHbLIN CABUTI, — NOACHbLIE WBbI CBAPHbLIX 6anok
dM, dM,
T-b-dx:f Z.y-dA= Z-[ y-dA [T=(C'tw
Agrc I I Agre — < I/J = #
Sore = f y-dA | i
ADTC | xi
dM : l
T b-dx = Iz-sm - : 135
Z
_ dMZ ! H
dx =] LF———” ==
_dM, Sgr 7~ P /:1-_??,?
dx b-1,
Q" Sorc
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OnpepeneHune ycunun B CABMroBOM COeAMHEHUN

6eToHHasa nnuTa

¢ N, | | NG+ N
&&l&&&&&&&&&&&ywm” ey
cMeLleHne @ ynopax e e e
N, (x) No(x)+dN,
- +— e
onopa
6anka 6e3 caBMrosoro cTanexenesobeToHHas - dx .

A

TpebyemMoe Konn4ecTBO YNOPOB MOXET PacnpeaensaTbCs y4acTke Mexay
TOYKOM MaKCUManbHOro M3rnbaroLLEero MOMeHTa 1 CMEXHOW Onopoit
nnBO TOYKOW MaKCMMarIbHOro OTPULATENBHOTO M3rnbatoLLEero MOMeHTa B
COOTBETCTBUM C YCUNNEM NPOJONLHOTO CABWra, ONpeaeneHHoro B
yrpyron cragum.

coeaunHeHuna Oanka

YaenbHble YCUAWA NPOA0ABHOIO CABUIA W [e/IeHHe X
3NIOPbI Ha TPW VYACTKA C PaBHbIMM M/I0LLAAAMM

v;.,Ed
mbkue aHKepHble ynopbl MOTyT yCTaHaBNMBaTbCA C PaBHbIM LLIArom
Mexay CMeXHbIMU KpUTU4eCKMMU nonepevyHbiMU Ce4eHMAMU Npun
ycnoBuum, 4To:

_— o
] o=

t~

- BCE KpUTNYECKME CEYEHNA B pacCMaTpnBaeMoM NPOMEXYTKE OTHOCATCA K

Cxema pacnonoKeHWA ctag-6onTos Knaccam 1 v 2-

'Yuactok1 | Yuactok2 | YyacTok 3
: . ' | -obecneyeHa MMHUMarnbHas CTeneHb CoeanHeHNs n,

_ - HecyLLas crnocobHOCTb cTanexene3obeToOHHOro ceverus no usrnbaroLiemy

| L | Iy | I3 : 1 MOMEHTY B NNACTMYECKON CTaaum He npeBbilaeT bonee Yem B 2,5 pasa

dHalnormyHoe 3HavyeHne angd ctanbHOro ce4eHus.



Hecywas cnocobHocTb cTap-00nToB

XapakTtepHble )OpMbI OTKa3a CABUTOBOTO  [10 MUHMMANLHOMY U3 ABYX 3HAYEHMUIA:
CoefiIMHEHMs1 Ha OCHOBE CTag-60nToB:

- No cABMry crag-oonta

42
0:8'fu'“'T

P.. =
Rd Yo

- 110 CMATUIO OeTOHa

_029-a-d* \[fox Eem

CHuxeHue gna cTag-6onToB B roppax HacTUN

- npu rocppax BAonb 6anok
b{l hsc
k,=06-———-1]<1,0
hP hp

- Npu rocppax nonepek 6anok

0,7 b h
ke = LZo =£_1
1, hp hp

Rd —
Yv
. KoathduumeHT k. npuHumaeTcs He Gonee
rge:
h h Konwnyecteo | TonwmHa Crap-6ontel Crap-6ontel
sC s5C
x=02- (? + 1) a3 < ? <4 ynopoe t HacTMNa, | gUameTpom He |guameTtpom 19 mm mnum
h ogHoM MM 6onee 20 mm, 22 MM, YCTaHOBNEHHbIE
a =1,0 g S€ sy rodppe npuEapMBaemele yepes OTBEPCTHA B
d CKBO3b Hactun HacTune
16MM < d < 25MM -1 =10 0,85 0,75
M 1,0 1,0 0,75
v = 1,25 _5 =10 0,85 0,6
M= > 1,0 0,8 0,6
- N0 OTPbIBY B, B,

Fion < 0,1- Pgg - YCNOBWE ANA @HKEPHBIX YNOPOB

1 ogHoBpeMeHHo orpaHnyenne CTY-H b EN 1994-1-1

Mpu HENOCpeLCTBEHHOM OTPbIBE Fipp > 0,1 Pry

| = 1
T
i | i
i [
alE ; In'c
- ——%—'c =

0TAenbHoe 060CHOBaHNe !

i i
(= |
I 1

S —



MpoaonbHbIV cABUT B NAKUTaX

XapakTepucTUKKU NPOAONLHOIO CABUra NnpothHacTMNoB Onpenenexue napameTpoB m U k OnpeaeneHue Tu ANA METO
onpegensoTcA No pe3ynbTaTaM UCNbITAHWH: Mo pe3ynbTaTam UCMbITaHUN: AqachHoro o6beavHeHNs
A A 1 M e —
b+dp Mp,rm Ny
N/mm2 8
( l + '::Test A . &
I PEn 'FVIJ
A fim
o m -] -
o 1 NC
=] I-
2 fyn
A
k b DLS l n= NEE_
0 } f),p - C f >
o test 1,0
[1Ba OCHOBHbIX MeTOAA NPOBEPKU NNIUT Ha NPOAONbLHbLIN COBUT: Ls -JﬁF £ } Ls et Lo Ls ¢ :
2 2
-3MNMpUYECKUin m-k MeToz; AL B x
]
- MeTOZ YaCTUYHOTO COEAMHEHST; T T ]
o %
MpoBepka no amnupuyeckomy m-k metoay: o /,®
bd, (m4, L - = ' '
p P iy s NMPUHUMAETCS PaBHbIM:
W UBL § 3HayeHue TuANA MeToAa YaCTUYHOro
, e -L¢ = L/4 npy paBHOMEPHON Harpyske nNo ANvHe NponeTa; 06 LeANHEHNS:
vs — L _ Y Y Y Y N ..
PaCCTOSHUIO MeXAY Harpyakon v BrivikaiiLueit onopoit npu 7, = 7 Nt - 6es yueTa oBKaTHs Ha oriope
Ls - pnuHa yyacTka cisura ABYX paBHbIX 1 CUMMETPUYHO PaCnONOXeHHbIX Harpyskax; b(Ls +Lo)
—uV,
-Lg = Myax/Vimax MOV ADYIVX ADYTOM pacnonoermn 7, =1t =4Vt noy yuere ofkatus Ha onope

u

Harpy3ok. bLi+1,



depmeHHas MoJenb Xene3obeToHa

depMeHHast Mofenb Xene306eToHa COCTONT U3 YCIIOBHbIX CKaTbIX PACKOCOB, KOTOPbIe NPeACTaBMSIOT COOOI CKaTble 30HbI BETOHA, U YCTOBHBIX
3aTsKeK, KOTOpbIE NPEACTaBNAT coBOI apMaTypHbIe CTEPXKHU. YCUNKS B aneMeHTax hepMeHHOI MOAEenM OnpeaensTCs, UCXOAs U3 YCrOBUI
PaBHOBECYS! OTHOCUTENBHO IENCTBYHOLLMX PACYETHbIX Harpy3ok. depmMeHHas MoAerb xene306eToHa 0COGEHHO LLIMPOKO UCMONb3YETCs MK
TOYHOWN Nepeaaye YCUNni Ha Kene3o6eTOHHbIE NEMEHTbI, YTO XapakTepHO Ans cTanexene3obeToHa 1 COOPHOro xene3o0eToHa.

HekoTopble npumMepbl hepMeHHbIX MOAeNen XKene3o0eTOHHbIX 3fIeMeHTOB: Kak n y nto6oii hepMbl €CTb y3nbl:
/ Fq V(cot 6- cotar)
# | . -
2 2 N M
d l ——2|7= 004 ‘ﬁ .
: vV V ul s :
: S0

=250

Fearr
Fea1 = Feaarr + Faau

e




PacuyeT nnuT Ha NpoAonbHLIA CABUT

MoBepXHOCTH NOTEHLMANBLHOIO Pa3pyLUEHMs U
COOTBETCTBYHOLIAs UM pacyeTHas apmaTtypa

St

®epmeHHas Moaenb NAUTLI B NnaHe (BUA cBepXy)

4 a A\ a
L = L LA v w 1= -~ — !
hS( - P Y r. . ¢
_ J /
{_; v ° b b a 4 a
= Rd) ,
Ao Ay
/ Tun Asr | s¢
Z - - -
X - ~ ~ /' a-a Ap +At
/ =TT b-b 2A,
L cc 2A,
d-d 2A,

1. npoBepKa NPOYHOCTH GETOHa (YCNOBHOIO CXaToro noAKoca)

Veqg = V" feq * Sinby - cosby

2. npoBepKa NPOYHOCTN apMaTypbl (YCNOBHON 3aTAXKKM)

Asr* fya _ Vra “hs

- 6e3 yyeTa npoHacTuna

S5 ~ cotff
Asr* fya vea-hy  -ANS @-a C y4€TOM NpodHacTMNa A
+ A“pé‘ 'fy:ﬂ,d = 0 C)KE Ay

S5 cotby NANUTBI N0 HEPa3pPE3HOMY HaCcTUITy) \ Twn At 151

A f P Vgg - N a-a At

T d b.Rd Ed " Iy

T 5 R > T i a-a ¢ y4eToM npodhHacTuna o 22,

d T (CXKB nnuTbl N0 paspesHoMy HacTUy cc 24,
d-d At +Ap

CO CKBO3HOW NpuBapkon cTag-bontos)



30HbI nepeaayvn yCuniun B KOJIOHHax

anernneHHble HenocpeACTBeHHo YacTu CeYeHus. OrpaHMHeHMe ANWHbI 30HbI Nepeaayvn Harpy3ku B KOJIOHHaX: b
_________________________ d
ue Pnd/Z HPpq/2 NEd L <

ES\L/3

d - MAHUManbHbIN rabapuT CEYEHNs KOMOHHI

2 0d L - reomeTpnyeckasa annHa KOJIOHHbI

L/3

PacnpepenaTb ycmwm MeXay KOMMNOHEHTaMM CeUYEHMs! KONOHHBI
AonyckaeTcs NPONoPLUOHaNbLHO UX HecyLwei CNoCOBHOCTH:

B My, j.ara B My, j s,rd My, j.c.ra
Mj,a,Ed = Mj,Ed ' —M ’ Mj,s,Ed = Mj,Ed ' —M M; cEd = Mj,Ed .—M
H . pl,j.Rd pl,j.Rd vLj.Rd
e NpUKpenneHHbIe HenocPeACTBEHHO YacTH CeYeHUs
Neg -1 Neg Npiara Npi,s,rd Npic,rd
l l Naga = Nga - N Nsga = Ngq - N Nega = Ngq N,
plRd plLRd plRd
" A |‘A L ] Yeunus B cTag-6onTax:
i ' - ynpyroe pacnpegenexue - NnacTuyeckoe pacnpeaeneHune
o
¢ AN
° . R, 3
|
Pt fed Jeao 1 T 1
Nﬂ N(' Nﬂ Nﬂ Plfd.\'
Pl‘d,h

Nt' +s,Ed f U N(‘ +s,Ed ? \(:ﬁ



Cxatue ¢ nsruoom. O6nactu peleHui.

CoBMmecTHOe AeilcTBME CXKaTUA U NNOCKOro n3rnba COBMeCTHOe AeiiCTBMe CXaTUs U KOCOro U3rmba
AN ® 085ty  fu £ N N
O N Ed
N F pl.Rd
pl.Rd <N_
s t PR Kpusasa B3aumoaeicTeuns
0.85 fd £ _:=| (:l F MZ’ N KprBas BsanmogeicTBus
..o v sd My, N
1t f) Mpl,Rd
Npm.Rd of ’ B KpuBasa BzaumonencTems
= My, M, Ngqg
1/2N g 085 fu <| &| %
L] Mpl,Rd A
= AnnpokcumMmauuns
— K -
EJ_ﬂ - Hy Ed 4 Kz Ed <10
ol = P Mgy Hdz
=
0851 Fyd Ay oo M,
- p r —— M / Mpl,y,Rd
of é Nomgd MpI,Z,Rd KpuBas BzauMopeicTeus
2 M,, M,
M M
M L de < ay My Ea < @y v; M, Ea < gy o
- - ¥ - sz
pLNRd  Ha’ HplLrd Kay * Mp1y.ra " laz - My 2 Ra
Gyy = Gy, = @y =0,9 - AnAcTaneh S$235-8355 My ga N M;gq <10
— »

Uay " Mpryra  Haz " Mpizra

@y = Gz = @y =0,8 - ana cTanen S420-S460



Kputepuu akcnnyaTtaymoHHON NPUrOAHOCTU

OcHoBHbIe rpynnbl KpuTepues: I'IpOFI/I6bI 1 nepemMeLleHna, orpaHn4eHne Hal'lpf-l)KeHMM orpaHun4eHune BI/I6paLJ,I/II/I OorpaHn4yeHne WnpuHbl packpbITUA Tp

Mporndbl 1 nepemeLieHus: __f‘_ L OrpaHuyeHne HanpsKeHN:
W, " YT106bl UCKNOUNTL NEepexos, B NAACTUKY U apyrue
! ! HennHelHble 3pPeKTbl NPU XapaKTEPUCTUYECKUX
Woex Wy | Weet »  Harpyskax. MpefoTepaliaeT NpoaoabHoe
Ws ' pacTpecKkuBaHWe, MUKPOTPELLHbI U BbICOKME
y YPOBHM MON3YYECTH.
We - CTPOUTENbHbIV NOAbEM HEHArPYKEHHOro aneMeHTa
SpcherT KombuHauma OrpaHiqerue
W1 - HavanbHasi YacTb npornba OT NOCTOSHHbBIX Harpy3oK MpononbHee XapaKTEPUCTINECKAR | CXATHE B GETore
W2 - coctaBnsiowas npornba ot NoCTOSHHbIX Harpy3oK B TPELHHBI < 0.6f
pesynbTarte JONroBpeMeHHbIX 9P ¢eKToB NuHeldHbIA xapakTep KB33MNOCTOAHHASR cxatue B beToxe
W3 - nononHnTenbHbIA Npornb 0T NepeMeHHbIX Harpy3oK nonay4ecTu <= 045fy
Whtot - 06L|.||l4171 np0r|/|6, paBHb|l7| CyMMe WA ,W2 nwa i HB,[lDI'I}-'DTHMI:IB XapaKTepHCTUHECKSA PaCTAXREHWE B
Wi . 5 | L ! TPELWMHLI 1 apmarype
max- 0CTaTO4HbIN NPOrMb C y4eTOM CTPOTESIbHOrO nogbema P— < 05f,,
OrpaHuyeHye BUOpaLniA: OrpaHu4eHMe WNPUHBI PACKPbLITUS TPELLMH:
Tpebosanusa — ISO 10137 [na paspesHbIX WAPHUPHO OMNEPTbIX 3N1EMEHTOB (OTCYTCTBYET pacTaxKeHue
CraHOapTHbIe MPOBEPKM ANS KOMMEPYECKOM OTKPbITOM rpaHu 6ETOHA) KOHCTPYKTMBHOE apMUpPOBaHMe:
HeABMXMMOCTH: 0,004A. (0,4%) — c BpeMeHHbIMK onopamu
-OrpaHIYeHme YacToT COBCTBEHHbIX konebarni f1 = fiim 0,002A, (0,4%) — 6e3 BpeMeHHbIX onop
-OrpaHnyeHne KoapuUMeHTa OTKNMKA R < Ry, [na HepaspesHbIX 3/1eMEHTOB:
17.8 . 1. pacueTHbI meToa, cornacHo EC2-1-1;
fi1 = — - ans ogHonponeTHol 6anku N
[6m 2. ynpouleHHbIN meToa 6e3 HenocpeacTBEHHOroO pacyeTa cornacHo EC4-1-1:
Qrms Qs - MMHMMAJIbHOE apMUpOBaHUe
R = - AN HanpaBIieHns Z . o o
- MAKCMMa/IbHbI AMaMeTp CTepPrKHeln 6O War CTepyKHeln

Qrms,b - 0.005m /s?



OcHOBbI pacyeTa OrHeCTOMKOCTM CTanexene3o0eTOHHbIX KOHCTPYKLMKA

Mo Tnam TemnepaTypHO-BpeMeHHbIX 3aBUCUMOCTEH:
-HOMMHaIbHble TeMnepaTypHO-BPEMEHHbIE 3aBUCMOCTY (CTaHAAPHBIN,

BHELLHMWIA, YrNeBOAOPOAHbIN NoXap)
- IapamMeTpuyeckme TeMnepaTypHO-BPEMEHHbIE 3aBUCUMOCTU

(peanbHble noxapbl)
Mo ypoBHAM pa3feneHns KOHCTPYKTUBHOW CXeMbI:

AHannz KOHCTPYKTUBHOW

CXembl /

AHannz yacTtu
KOHCTPYKTUBHOMN CXEMbl

AHanus oTaenbHoIA
KOHCTPYKUMM

Tunbl pacyeTHbIX METOAMK:
-yTOYHEHHbIE pacyeTHble MOAENU —> OTAENbHble SNEMEHTbI, YacTu
KOHCTPYKLMW, BCS KOHCTPYKLMS — Hanbonee TOYHbIE 1 CIIOXHbIE
-yNpoLieHHble pacyeTHble MOAENN — OTAENbHbIE AIEMEHTbI, YacTy
KOHCTPYKLWW (B OTAENbHBIX CRyYasx) —> NPOMEXYTOYHbIA BapuaHT
- TabnnYHbIe AaHHble — OTAESbHbIE ANEMEHTBI — NPOCThIE
KOHCTPYKTUBHbIE TpEBOBaHMS

KpuTtepun orHecTonkocTy:

-R — kpuTepuin coxpaHeHns HecyLLen cnocobHOCTY;

-E — kpuTepuin coxpaHeHms LenocTHOCTHY;

-l — KpuTEPUI TENNOU30NPYIOLLEN CMIOCOBHOCTY;

OCHOBHOM NPUHLMN YNPOLLEHHbIX PacYeTHbIX MOAeNen:
CHIKEHWE XapaKTepPUCTMK MaTepuanos N1bo ycroBHOe peayLmpoBaHue

CEYeHs C NOoBbILLEHNEM TeMMnepaTypbl 40 MOMEHTa OTKasa.
OcHOBHbIe NapameTpbl TAONMYHbIX AaHHBIX:
- KO3(O(PULIMEHT CHUXXEHMS Harpy3oK B YCIOBUSX NoXapa
Gk, + '-!"fz . Qk,l e = Gk + lpf[ : Qk,l
= DT . .
Y6 Gk + Vo1 Wo1 Qka § Y6 Gk g1 Qra
- KO3 ULIMEHT NCNONB30BaAHNS KOHCTPYKLMIA B YCIIOBUSX NOXapa
N Efiar Nyi Ea
- t p— vy
T Rg Rg

Nri




MprHUMN ynpoLleHHOro MeToAa Ha NpuMepe CTanbHON KONOHHbI

1200

1000

800

600

400

Temnepatypa cpeapi v cTanm, °C

200

TemnepaTypa cpedbl

= == TemnepaTypa cTanm
----- Touyka oTHaza

sesreeess KpWMTHUYECKEA TEMMEPETYRA
= = Hecywaa cnocobHocTb, kH

- YCOUME NpW Noxape, kH

Bpemna nomapa, MWH

1200

1000

800

600

400

200

Hecywaa cnocobrocts, KH



TabnuyHbIN MeToA ANA YaCTUYHO U NONHOCTLIO 00ETOHMPOBAHHbLIX 6anok

beff
! |
MHHMMANBHBIA pazmep ceyeHHA B Hnacc orHecToMHocTH Bankm ¢ YacTHUHBIM DﬁETDHHpDBﬂHHEM
33BMCUMOCTH OT Ko3dduLMeHTa he
MCNONB3I0BaHNA 1] £y p R20 RGO R90 R120 R180
ﬂf“ = UJ 3 h
b, pin (Mm) u oTHOWeEHKe NnowEaK
LONOAHUTENBHOH apMaTyphl
K nno| Mnonkm A /A npu:
h= Um:!-lb ] s/Afmp 70/0,0 100/0,0 170/0,0 | 200/0,0 | 260/0,0
h= 1’ 5. bmf“ 60/0,0 100/0,0 150/0,0 180/0,0 240/0,0
- » mn -
h= 2,0 bmin 60/0,0 100/0,0 | 150/0,0 | 180/0,0 | 240/0,0 - MUHUManbHbIe 0CeBble PacCTOSHWUA AONONHUTENLHOW apMaTypbl
ir= 05
Nfie LLnpuHa 6anku MuHuMansHbie Knacc orHectoiikocTi 6anku
b, pin (Mm) u oTHOWeEHKe NnowEaK b, oceBble PacCTOAHUA,
ﬂ.DI’ID}'IHHTEJIbHDﬁ dpMmaTypol ’ MM R60 RS0 R120 R180
K nno| mnonkm A /A npm: u 100 120
B Um‘;"_]'b ] s/AfnP 80/0,0 170/0,0 250/0,4 270/0,5 - 170 u; a5 60 )
= min 80/0,0 150/0,0 200/0,2 240/0,3 300/0,5
h=1,5 bnin 200 u, 80 100 120
h=2.0 b 70/0,0 120/0,0 180/0,2 220/0,3 280/0,3 uy 40 55 60 .
R=3.0 by 60/0,0 100/0,0 170/0,2 200/0,3 250/0,3 250 u, 50 75 20 120
Mpie = 0,7 uy 35 50 60 60
uy 40 50 70 90
b i (Mana) M oTHOWEeHKE Nnowanm =300 u, 25 a5 60 60
LONONAHHTENBHOK apMaTyphl
K nnoutaau nonkm A, /A ¢ npu: - HeHecyLee (M3onALUOHHOE) 06eTOHMPOBaHWe ceveHne
h> 0.9 b 80/0,0 270/0,4 300/0,6 - - s
h = -1J 5. bm{n 80/0,0 240/0,3 270/0,4 300/0,6 - 3awmMTHbINA cnoii 6eToHa ¢, MM | Knacc orHectoitkocTv 6ankm
h=20-boo 70/0,0 190/0,3 210/0,4 270/0,5 320/1,0 0 R30
- » i s
h=3,0 byy, 70/0,0 170/0,2 190/0,4 270/0,5 300/0,8 75 RE0
30 R90
40 R120
50 R180

OrHe3alUnTHbIN
cnov 6eToHa



TabnMyHbIN MeToA ANA YaCTUYHO U NONHOCTLIO 00ETOHMPOBAHHBLIX KOMIOHH
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b
= Hecyulee 066TOHVIPOBaHVIe ceyeHue
MuHMManbHble 3Ha4eHMA Knacc orHecToMKOCTH KOAOHH ¢ Knacc orHecToMKOoCTH KOIOHH C NOAHBIM
B 3aBUCMOCTH OT KOIP GUUMEHTA UCNONBL30BAHUA T]f; 4 4acTUYHbIM 06ETOHMPOBAHMEM CEYEHMA MHWHMMANEHBIE SHAYEHUA 0b6eToHMpOBaHMEM Ce4EHMA
R30 R60 R90 R120 R30 R60 R90 R120 R180 | R240
Nrip < 0,28 pasmepebl ceqenua ho v b, mm 150 180 220 300 350 400
fir= 5 160 200 300 400 3aLMTHLINA cNoi 6eTOHA CTANbHOMO CEYEHUA €, MM 40 50 50 75 75 75
MMHUMaNbHbIE pa3me pbl ceuenna h u b, mm 20 30 30 a0 50 50
_ 50 50 70 paccTosHWe A0 OCH apMaTypbl U, , MM

MWHMMaNbHOE PacCcTOAHUE A0 OCH apmaTypbl Ug MM . 3 . pasmeps! ceverma i, v b, Mm : 200 250 350 200
MWHUMA/IbHBLIW NPOLEHT apMUpPOBaHUA As/(AL' + As)l % 3aLLMUTHLIA cNoit 6eTOHa CTANBHOrO CEUEHUA €, MM - 40 40 50 60

Nrip < 0,47 paccTosHUe A0 OCH apMaTypbl 1L, , MM - 20 20 30 40
MMHUMaNbHbIE pa3me pbl cevenna h u b, mm 160 300 400 -

pasmer 50 70 . - HeHecywee (M30NALMOHHOE) 00eTOHMPOBaHME CeYeHmne

MWHMMa/TbHOE PaccTOAHUE A0 OCH apmaTypbl Ug Mm
MMHMManbHbIi npouent apmuposanna A /(A + A,), % 4 4 ) 3aLMTHBIH cnok beToHa ¢, MM Knacc orHecToMKoCTH KONOHH

Nfir < 0,600 o R30

a 25 R60

MMHUMaNbHbIE pa3me pbl ceueHna h u b, mm 160 400 - - 30 ROO
MWHMMaNbHOE PacCcTOAHUE A0 OCH apmaTypbl Ug MM 410 T ) ) 40 R120
MMHUManbHbIi npouent apmuposanua A /(A + A,), % ) ) 50 R180




TabnuyHbIN MeToA ANA TPY60OETOHHBLIX KOMOHH

- cornacHo [ICTY-H B EN 1994-1-2 - anbTepHaTtuBa cornacHo ICTY-H b EN 1992-1-2
A T
B hzb
a |
Asd +
—
- Metop A (KopoTkue 8o 3M, cxaTble KONOHHbI)
MuUHUManbHbIE 3HaYeHMUA Hnacc orHecToiiKocTi Tpy6oBeTOHHBIX MuHMManbHbie 3HaYeHus (LWMpUHBI KonoHHs! b,,;, )/(pacctosHua go ocu
B 3aBMCMMOCTY OT KOIPPUUMEHTA UCNONBb30BAHUA Nfit KO/IOHH Kn . APMaTYPHBIX CTEPIKHEN A,y ), MM
R30 | R60 | R90 | R120 | R180 accornecronrocti Ornesoe
wene3obeToHHO . . -
Nrie < 0,28 OrHeBoe Bo3aeicTBue 6onee, Yem C OAHON CTOPOHbI | BO3AEHCTBME C
: KONOHHBI -
MWUHWMaNbHble pasmepbl ceveua h, b uam d, mm 160 200 220 260 400 OAHOW CTOPOHDI
MMHUManbHbIi npoueHt apmuposakua A /(A, + A,), % © L5 3,0 6,0 6,0 Py = 0,2 K = 0.5 Py = 0.7 Py = 0.7
MMHUMabHOE PacCTOAHME A0 OcU apmartypbl Uy, mm ) 30 40 50 60 R30 200/25 200/25 :gggs 155/25
Npig = 0,47 200/36 250/46
- R60 200/25 155/25
MWHUManbHbIE pa3me pbl cedenua h, b uan d, mm 260 260 400 450 500 / 300/31 350/40 /
MWHUManbHbii npoueHt apmuposanua A /(A + A;), % 0 3,0 6,0 6,0 6.0 R90 200/31 300/45 350/53 155/25
- 30 40 50 60 300/25 450/38 450/40Y
MMHUMaNbHOE PaccTOAHUE A0 OCK apmaTypbl g, MM
R130 250/40 350/45Y 350/57Y 175735
Nfie < 0,66 350/35 450/40% 450/51% /
MWHUManbHble pasmepbl cevenua h, b uan d, mm 260 450 550 - - R180 350/45Y 350/63Y 450/70Y 230/55
MMHUManbHbI npoue T apmuposanmna A,/ (A, + Ag), %| 30 6,0 6,0 - - R240 350/61 450/75Y - 295/70
MMHUMaNbHOE PaCcCTOAHME A0 OCK apmarypbl Uy, MM 25 30 40 ) )

- MeTog B (CXaTo-M30rHYTbIe KONOHHbI A, <80 ne = 200 Mm)
cm. Pazgen 5.3.3 u Mpunoxenue C ACTY-H b EN 1992-1-2



Ctanexene3o00eTOHHbIE NNUTLI

Onsa cranexene3o6eToHHbIX NAKUT — R30 6e3 pacyeTa, LenocTHocThb E cuntaetca obecneyeHOM.

Mpunoxenuna EC4-1-2 ana otaenbHbIX TUNOB 3/IEMEHTOB AAKOT COKpaLUeHUe ynpoLueHHoro metoaa. Bece oHu umerot
orpaHuyeHyto obnactb npumeHeHus. Mpunoxexue D pgaeT Takoe cokpalleHve AN cTanexene3o0eTOHHbIX NAMT.

ObnacTtb NpUMeHeHus:

heff%oé

PacueT orHecToMKOCTM NO TENNOU3ONUPYIOLLEN CNOCOOHOCTH
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obpaTHbIMU ropamu

[nsa TpaneuveBuaHbIX
npodHacTUNoB

77.0< 1, < 135,0 Mm
110,0< 1, <150,0 mm
385< 1, <97,5mm
50,0< h, < 130,0 mu

80,0< [, < 1550 Mm
32,0< 1, <132,0 Mm
40,0< 1, <1150 um
50,0< h, <125,0 mm
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300<h, <600mMM | 50,0<h, <100,0mm <

Q= h_;°+(13+ll_l-’) - h_;’+(—lf_‘]-’J l;
’ o2 2 ’

PacueT orHecToMkocT no HecyLien cnocobHocTu R Ha onope:
OCHOBaH Ha pefyLMpOBaHNN CEYEHMs No N3oTepme

PacueT orHecTonkocTM No Hecyweit cnocobHocTu R B nponere:
OCHOBaH Ha CHIDKEHMM XapaKTepUCTUK B KOHKPETHBIA MOMEHT Noxapa

- TemnepaTypa anemMeHToB H?cmna y Y . s
Gu=b,,+b,-(—+b2-L—+bs-¢>+b4‘@*’ * 0, ! Yf—
{3 o r I’“““—.\ IIWPIV ¥
- Temnepatypa A0MONHUTENLHOM apMaTypbi \/ﬁ ” E
u, A 1 X 7 0, i \Jw I -fr-----.__ﬂ\f/\MM
0 =c, + cl-h— +(c_,-z)+ cj-L— +(c4-a)+ cj-é— i R
2 r 3

Temperature



CNACWBO 3A BHUMAHME !

YHPAMHCKHR UENTP
m CTANIbHOIO
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